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AMINOPIPERIDINE COMPOUNDS, PROCESS FOR THEIR PREPARATION, AND 
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 



This invention relates to novel conq)oimds, compositions containing them and 
their use as antibacteiials. 
5 W099/37635, WOOO/21948, WOOO/21952, WOOO/25227, WOOO/43383, 

WOOO/78748, WOOl/07432 and WOOl/07433 disclose piperidine and piperazine 
derivatives having antibacterial activity. 

W097179S7 discloses piperidyl ccmqioimds which are haemoregulatory and 
stimulate haematopoesis. JP07179407 discloses piperidyl compounds which are use&I for 
1 0 preventing thrombotic diseases, inhibiting tumour metastasis and accelerating wound 
healing. 

We have now found a novel group of aminopiperidines which have antibactmal 

activity. 

This invention provides a compound of formula (I) or a phaimaceutically 
IS acceptable derivative fheteof: 




[NR2)R* 



wherein: 

20 

oneofZl,z2,z3,z4andz5isN,oneis CRlaandtheremainderareCH,oroneortwo 
of Zl, Z2, z3, Z^ and Z^ are independentiy CR^^ and the remainder are CH; 

r1 and Rla are independentiy hydrogen; hydroxy; (Ci.6)alkoxy optionally substituted by 
25 (Ci.5)alkoxy, amino, pqieridyl, guanidino or amidino any of which is optionally N- 

substituted by one or two (Ci^)alkyl, acyl or (Ci.6)allQrlsulphonyl groups, CONH2, 

hydroxy, (Ci.6)alkylthio, heterocyclylfliio, heterocyclyloxy, arylthio, arjdoxy, acyltiiio, 

acyloxy or (Ci.6)alkylsulphonyloxy; (Ci^)alkoxy-substituted(Ci.6)alkyl; haloget^ (Ci. 

6)alkyl; (Ci.6)alkyItfuo; trifluoromethyl; trifluoromethoxjr, nitro; azido; acyl; acyloxy; 
30 acjitiiio; (Ci.6)alkylsulphonyl; (Ci^)alkylsulphoxide; aiylsulphonyl; arylsulphoxide or 

an amino, piperidyl, guanidino or amidino group optionally N-substituted by one or two 

(Ci.6)alkyl, acyl or (Ci.6)a*kylsuIphonyl groups; 
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or when is CRI^ may instead be cyano, hydroxytnethyl or caibox^, 

or r1 and R^^ on adjacent positions may together form ediylenedioxy, 

5 provided that when Zl, Z^, z3, Z^ and Z^ are CRI* or CH, then r1 is not hydrogen; 

r2 is hydrogen, or (Ci^)alkyl or (C2^)alkenyl optionally substituted wifli 1 to 3 groups 
selected from: 

amino optionally substituted by one or tivo (Ci^)a]k3d groups; caiboxy; (Cx. 

10 4)alkoxycaibonyl; (Ci^)alkylcaibon^; (C2-4)alkenyloxycarbonyl; (C2- 

4)alkenylcarbonyl; aminocarbonyl wherein the amino group is optionally substituted by 
hydroxy, (Ci^)alkjd, hydroxy(Ci^)alk5d, aminocarbonyl(Ci^)alkyl, (C2-4)alken)d, 
(Ci^)alkylsulphonyl, trifluorometh^sulphonyl, (C2-4)alkenylsulphonyl, (Ci. 
4)alkoxycaibonyl, (Ci^)alkylcaibon^, (C2-4)alkenyloxycarbonyl or (C2- 

1 5 4)aIkenylcarbonyl; cyano; tetrazolyl; 2-oxo-oxazolidinyl optionally substituted by r1 0; 3- 
hydroxy-3-cyclobutene-l,2-dione-4-;^ 2,4-thia2X)Udinedione-5-yl; tetrazol-5- 
ylaminocarbonyl; l,2,4-tn[a2ol-5-yl optionally substituted by rIO; 5-oxo-l,2,4-oxadiazol- 
3-yl; halogen; (Ci^)alkylthio; trifluOTomethyl; hydroxy optionally substituted by (Ci. 
4)alkyl, (C2-4)a]kenyl, (Ci-4)alkoxycaibonyl, (Ci^)alkylcarbonyl, (C2- 

20 4)alkenyloxycaibonyl, (C2.4)alkeny)caibonyl; 0x0; (Ci^)a]kylsulphonyl; (C2- 

4)alkenylsulphonyl; or (Ci_4)aminosi]^honyl wherem the amino group is optionally 
substituted by (Ci^)alkyl or (C2^)a]ken}^; 

r3 is in the 2-, 3- or 4-position and is tcifluoiometli^ or is in the 2-position and is oxo; or 

is in tiie 3-position and is fluorine or anuno wherein the amino groiip is optionally 
substituted by: hydroxy; (Ci.5)a]kylsu^honyl; trifluoromethylsu^honyl; (C2. 
6)alkenylsulphonyl; (Ci_6)al]qrlcaibooyl; (C2-6)alkenylcaibonyl; (Ci_6)alkoxycaibon3d; 
(C2-6)alkenyioxycaibonyl; (Ci.6)alkyl; or (C2.6)3lkenyl; wherein a (Ci^)alkyl or (C2- 
6)alkenyl moiety may be optionally substituted with up to 2 groups R12 indepen<tently 

30 selected from: 

halogen; (Ci«6)alkylthio; trifluoromethyl; cyano; carboxy; tetrazolyl; 2-oxo- 
oxazolidinyl; 3-hydroxy-3-cyclobutene-l,2-dione-4-yl; 2,4-1hiazoUdinedione-5-yl; 
tetrazol-5-ylaminocarbonyl; l,2,4-triazol-5-yl optionally substituted by rIO; or 5-oxo- 
l,2,4-oxadiazol-3-yl; (Ci«6)alkoxycaibonyl; (Ci-6)alkylcarbonyl; (C2- 

35 6)aIkenyloxycaibonyl; (C2.6)aJkenylcarbonyl; hydroxy optionally substituted by (Cj . 
6)alkyl, (C2^)alkenyl, (Ci.6)alkylcatbonyl, (C2.6)alkenylcaibonyl or aminocarbonyl 
wherein the amino group is optionally substituted by (Ci.6)alkyl, (C2.6)alken54; amino 



-2- 
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Optionally mono- or disubstituted by (Ci.6)alkoxycarbonyl, (Ci-6)alkylcarbonyl, (C2. 
6)alkenyloxycaibon3d, (C2-6)alkenylcarbonyl, (Ci^)alkyi, (C2.6)^enyl, (Ci. 
5)alkylsulphonyl, (C2^)a]ken3dsu^honyl or aminocarbonyl wherein the amino group is 
optionally substituted by (Ci,^)d3kyl or (C2-6)aDt®iiyl; 
5 in addition when R3 is disubstituted with a hydrnyy nr gminn c nntaining giihgHtiiCTit smA 
carboxy containing substituent these may together form a cyclic ester or amide linkage, 
respectively, 

is a group -U-R^ where 
10 U is selected fiom CO, SO2 and CH2 and 

is an optionally substituted bicyclic caibocyclic or heterocyclic ring system (A): 

T (a) 

(A) 

containing up to four hetax>atoms in each ring in which 

ring (a) is aromatic or non aromatic; 
15 is C when part of an aromatic ring or CR^4 when part of a non aromatic ring; 

x2isN,NRl3, o, S(0)x, CO or CRI^ when part of an aromatic or non-aromadc 
ring ormayin addition be CR14r15 when part of a non aromatic ring 

X4 is N, NR13, o, S(0)x, CO or CR14; 

X3 and X5 are independently N or C; 
20 y1 is a 1 to 3 atom linker group eadi atom of which is independently selected 

from N, NR13^ o, S(0)x, CO and CRI^ when part of an aromatic or non-aromatic ring or 
may additionally be CRI^rIS when part of a non aromatic ring, 

y2 is a 2 or 3 atom linker group completing an aromatic ting, each atom of 
being independently selected from N, NR13, O, S(0)x, CO and CR}^; 
25 eadi of r14 and R^^ is indq)ende!ntly selected fixnn: H; (Ci^)a]k)dt]]io; halo; 

caiboxy(Ci^)alkyl; halo(Ci^)alkDxy, halo(Ci-4)alkyl; (Ci^)alkyl; {C2^)alkeii^ (Ci. 
4)alkoxycaibon)i; formyl; (Ci^)a]kylcaibonyl; (C2^)a]kenyloxyBaibon>^ (C2- 
4)alkenylcaibonyI; (Ci^)allQ4caibonyloxy; (Ciuj)alkoxycaibon)d(Ci^)alk^ hydroxy, 
hydroxy(Ci^)alkjd; mercapto(Ci^)alkyl; (Ci^)alkoxy; nitro; cyauo; carboxy, amino or 
30 aminocaibonyl optionally substituted as for correqxMiding substituents in r3; (Cj. 

4)aIkylsulphonyl; (C2^)alkenylsulphonyl; or aminosulphonyl wherein the amino group is 
optionally mono- or di-substituted by (Ci^)alkjd or (C2-4)alkenjd; aiyl; ary4(Ci^)alkyl; 
aO'l(Ci-4)alkoxy or 

Rl4andRl5 may together represmt 0x0; 
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eachR^^ is indepCTidently H; trifluoromefhyl; (Ci^)alkyl optionally substituted 
by hydroxy, (Ci^)a]koxy, (Ci.6)alkyltiiio, caiboxy, halo or trifluoromethyl; (C2. 
4)a]krayl; ar^; aryi (Ci^)a]kyl; arylcarbonyl; heteroar)dcarbonyl; (Ci^)a]koxycarbon3d; 
(Ci^)alkylcaibonyl; fonnyl; (Ci^)alkjdsulphoii>i; or aminocaibonyl wherein the amino 
S groi^ is optionally siibstituted by (Ci^)alkoxycaibonyl, (Ci^)a]k^carbonyl, (C2. 
4)aIkenyloxycarbonyl, (C2-4)alkenylcarbonyl, (Ci^)alkyl or (C2-4)aIkenyl and 
optionally further substituted by (Ci^)alkyl or (C2^)alkenyi; 

nisOor 1; 

10 

each X is independently 0, 1 or 2 

A is NRI 1, O or CR%7 and B is NRI 1, O, SO2 or CR8r9 and wherein: 

each of r6, r7, r8 and R^ is independentiy selected ftom: hydrogen; (Ci_5)alkoxy; (Ci. 

15 ^)a}kyW;no; halo; trifluoromethyl; azido; (Ci.6)alkyl; (C2-6)alkenyl; (Ci. 
6)alkoxycarbonyl; (Ci_6)alkylcarbonyl; (C2-6)alkenyloxycarbonyl; (C2- 
6)alkenylcaibonyl; hydroxy, amino or aminocaibonyl optionally substituted as for 
corresponding substituoits in R^; (Ci^)allsylsulphonyl; (C2.6)all^raylsulphonyl; or 
aminosulphonyl whoein the amino group is optionally substituted by (Ci^)alk3d or (C2- 

20 5)alken)d; 

orwheniF=l R^ andR^ together represent a bond andR'^ andR^ are as above defined; 
or R^ and R'' or R^ and R^ together represent 0x0 ; 

. provided that: 
25 when A is NRH, B is not NRH or O; 
when A is CO, B is not CO, O or SO2; 
when n is 0 and A is NR^, CR^R^ can only be CO; 
when A is CR6r7 and B is SO2, n is 0; 

when n is 0, B is not NR 1 ^ or O or R^ and are not optionally substituted hydroxy or 
30 amino; 

when A is O, B is not NRI 1, 0, SO2 or CO and n=l ; and 
when A-B is CR7=CR9 n is 1 

rIO is selected from (Ci^)alkyl; (C2-4)alkenyl and aryl any of \v^ch may be optionally 
35 substituted by a group r12 as defined above; caxbox)^ aminocarbonyl wherein the amino 
group is optionally substituted by hydroxy, (Ci.6)alk5d, (C2^)2iikmy\y (Cj. 
6)alkylsulphonyl, trifluoromettiylsulphonyi, (C2.6)alkenyisulphon)d, (Cj. 
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6)alkoxycaibonyl, (Ci^)alkylcarbonyl, (C2-6)alk€iiyioxycarbonyl or (C2- 
6)alkenyicarbonyl and optionally further substituted by (Ci-6)alkyl or (C2^)alkenyl; 
(Ci_(5)alkylsulphonyl; trifluoiomefliylsulphonjd; (C2-6)^^yis^pl^oiiyl; (Ci- 

5) alkoxycaibonyl; (Ci^)attylcarbonyl; (C2-6)alkei^oxycarbonyl; and (C2- 
5 5)alkenylcarbonyi; and 

r11 is hydrogen; trifluoromethjd, (Ci^)alkyl; (C2-6)alkenyl; (Ci.6)alkoxycaibon)4; 
(C2.6)alkylcarbonyi; or aminocarbonyl wh^ein the amino groiq) is optionally substituted 
(Ci^)alkoxycaibonyU (Ci^)aIkyIcarbonyI, (C2-6)aIkenyloxycarbon)d, (C2- 
10 6)alkeiiylcarbonyl, (Ci.6)alkyl or (C2-6)alkenj4 and optionally further substituted by (Ci. 

6) alkyl or (C2-6)aIkenyl; 

or whCTe one of r3 and R^, r7, r8 or R^ contains a caiboxy groiq) and the other contains 
a hydroxy or amino group they may together form a cyclic ester or anude linkage. 

This invention also provides a method of treatment of bacterial infections in 
mammals, particularly in man, which method comprises the administration to a mammal 
in need of such treatment an effective amount of a conqiound of formula (I), or a 
pharmaceutically acceptable derivative tfa^jeof. 

The invention also provides the use of a coiiqx>und of formula (Q, or a 
pharmaceutically acceptable derivative thereof in the manu&cture of a medicament for 
use in the treatment of bacterial infections in mammals. 

The invention also provides ai pharmaceutical composition comprising a 
compound of formula (I), or a pharmaceutically acceptable derivative thereof and a 
phamiaceutically accq)table earner. 

Preferably one of Z^, z2, Z^, Z^ and Z^ is N, one is CRla and the remainder are 
CH , or one of Zl, Z2, z3, Z4 and Z5 is CRla and the remainder are CH. 

Preferably Z5 is CH, C-Cl or N, Z^ is CH or CF and Z 1 , Z2 and Z^ are each CH, 
30 or Zi is N, 7? is CH and z2 and Z4 are each CH and Z^ is CH or C-Cl. 

When r1 or Rla is substituted alkoxy it is preferably (C2-.6)aIkoxy substitituted 
by optionally N-substituted amino, guanidino or amidino, or (Ci.6)alkoxy substituted by 
piperidjd. Suitable examples of r1 and r1^ alkoxy include methoxy, trifluoromethoxy, 
n-propyloxy, iso-butyloxy, aminoethyloxy, aminopropyloxy, aminobutyloxy, 
35 aminopentyloxy, guanidinopropyloxy, piperidin-4-ylmethyloxy, phthalimido pentjdoxy or 
2-aminocarbonylprop-2-oxy. 
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Preferably R1 andRl^ are indepeadently methoxy, (Ci.6)alkyl, (Ci.6)alkylthio, 
aJ3aino(C3.5)alkyloxy, guamdmo(C3.5)alIqrloxy, piperidyl(C3.5)alkyloxy, nitro, fluoro or 
chloro; is more preferably methoxy, fluoro or chloro. rI^ is more preferably H, F or 
CI. Most preferably r1 is methoxy. and rI^ is H or when Z3 is CR^a it may be OF or 
5 when Z5 is CRI* it maybe C-F or C-CL 

When Z5 is CRI^, r1* is preferably hydrogen, chloro, cyano, hydroxymethyl or 
caiboxy, most preferably hydrogen or chloro. 
Preferably n is 0. 

R2 is preferably hydrogen; (Ci^)alkyl substituted with carboxy, optionally 
10 substituted hydroxy, optionally substituted aminocaibonyl, optionally substituted amino 
or (Ci^)alkoxycarbonyl; or (C2-4)alkenyl substituted with (Ci^)alkoxycaibon)4 or 
caiboxy. More preferred groups forR2 are hydrogen, caiboxymethyl, hydroxyethyl, 
aminocaibonylmethyl, ethoxycarbonylmethyl, ethioxycaibonylallyl and carboxyallyl, most 
preferably hydrogen. 
15 Examples of r3 include CF3, fluoro and 0x0. 

When r3 is amino it is preferably unsubstituted or substituted by (Ci.6)alkyl or 
XC2^)alkenyL 

R3 is preferably in the 3- or 4-position. 

Most preferably r3 is 3-F and more preferably it is cis to ^«IR2)r4, 
20 Preferably n=0. 

When A is CH(OH) the R-stereochemistry is preferred. 
PreferablyAisNH,NOT3, CH2,CHOH,CH(hra2)»C^ 
Preferably B is CH2 or CO. 

Preferably A-B is CHOH-CH2, NRII-CH2, NRI^-CO or CH2-CH2. 
25 Particularly preferred are those compounds wh^ n=0, A is NH and B is CO, or A 

is CH2 or CHOH and B is CH2, when more preferably A is the i?-isomCT of CHOH. 

Preferably r1 1 is hydrogen or (Ci^)alkyl e.g. methyl, more preferably hydros 
U is most preferably CH2. 

Preferably R5 is an aromatic heterocyclic ring (A) having 1-4 heteroatoms of 
30 which one is N or NR13, more preferably an aromatic heterocyclic ring (A) having 8-1 1 
ring atoms including 2-4 heteroatoms of which at least one is N or NR13 in which 
preferably y2 contains 2-3 heteroatoms, one of which is S and 1-2 are N, with one N 
bonded to X3. 

Examples of rings (A) include optionally substituted: 
35 (a) and fb) aromatic 

lH-i)ynx)lo[2,3-b]-pyridin-2-yl, lH-pyrrolo[3,2-b3-pyridin-2-yl, 3H-imidazo[4,5-b]-pyrid- 
2-yl, 3H-quina2olin-4-ane-2-yl, benzimidazol-2.>d, benzo[l,2,3]-1hiadiazol-5-yl. 
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benzo[l A5]-oxadiazol-5-yl, benzofiir-2-yl, ben2othiazol-2-yl, benzo[b]thiophen-2-yl, 
b«izoxazol-2-yl, chiomeD-4-aiie-3-yI, imidazo[l^-a]pyridm-2-yl, iniidazo-[l,2-a]- 
pyriimdin-2-yl, indol-2-yl, indol-e-yJ, isoquinolm-3-yl, [l,8]-naphth.yridine-3-yl, 
oxazolo[4,5-b]-pyridin-2-yl, quiiioIm-2-yl, quinolin-3-yl, quinoxalin-2-yl, indan-2-yl, 
5 nq)h11ialen-2-yl, l,3-dioxo-isoindol-2^ beiiziiaidazol-2-yl, benzothiopheii-2-}d, IH- 
bonzotriazol-S-yi, lH-iiidol-5-yl, 3H-benzooxazol-2-oiie-6-yl, 3H-baizooxazol-2-1]uone- 
6-yl, 3H-beiizofliiazol-2-<nie-5-yl, 3H-qumazolin-4-one-2-^, 3H-qiuiiazoli]i-4-oiie-6-^ 
4-oxo-4H-pyrido[l^-a]pyrimidin-3-3d[,beiizo[lA3]tbiadiazol^^^ 
beiizo[l^,5]1]]iadiazol-S-yI, benzo[l,4]oxazin-2-oiie-3-yl, baizodiiazol-5-yl, 
10 ben2othiazol-6-5^ ciimolm-3-yl, iiiiidazo[l^-a]pyiidaziii-2-^ iimdazo[l^-b]pyiidazin- 
2-yl, pyrazolo[l,5-a]pyrazin-2-yl, pfyrazolo[l,5-a]pyridin-2-yl, pyrazolo[l,5-a]pyiunidm- 

6- yl, pyrazolo[5,l-c][l A4]triazm-3-yl, pyri(io[l>a]pyrimdin-4-one-2-yl, pyrido[l> 

a] pyrimidm-4-one-3-yl, qiimazolm-2-jd, qiimoxalin-6-yl, 11iia2»lo[3,2-a]pyrimidin-5-one- 

7- yl, thiazolo[5,4-b]pyridin-2-yl, tiiia2olo[5,4-b]pyridin-6-yl, thieno[3>b]pyridiii-6-yl, 4- 
15 oxo-4H-pyrido[l>a]pyriimdin-2-yi, l-oxo-l^-dihydro-isoquinolin-3-yl, thiazolo[4,5- 

b] pyridlin-5-yi, [1 A3]thiadiazolo[5,4-b]pyridin-6-yl, 2H-isoqumolin-l-one-3-jd. 

(a^ is non aromatic 

(2S)-2,3-dihyd«)-lH-indol-2-yl, (2S)-2,3-dihydro-benzo[l,4]dioxine-2-yl, 3-(R,S)-3,4- 
20 dihydro-2H-beiizo[l,4]thiaziii-3-yi. 3-(R)-(2,3-dihydro-[l,4]dioxino[2,3-b]pyridin-3-yl, 
2,3-diliydro-[l,4]dioxino[2,3-b]pyridin-3-yl, 3-substituted-3H-quinazolin-4-one-2-jd, 2,3- 
dihydiD-benzo[l,4]dioxaii-2-yl, l-<ao-13,4,5-tettaI^drobenzo[c]azepiii-2-yI. 

In one aspect -wbsa R^^ is qptianally substituted (Ci^)alk)d, the optional 
25 substituent is othier ffaan caibo3^. 

is preferably H if in riiig (a) or in addition (Ci^yeSkyl such as mediyl or 
isopropyl when in ring (b). More preferably, in ring (b) r13 is hydrogen when NR13 is 
bonded to x3 and (Ci^)alkyl when Nr13 is bonded to X^. 

R14 and r15 are preferably indq)endently selected from hydrogen, halo, hydroxy, 
30 (Ci^)alkyl, (Ci^)alkoxy, trifluoroameflioxy, nitro, cyano, aryl(Ci^)alkoxy and (Ci. 
4)allsylsulphonyl. More preferably r1 5 is hydrogen. 

More preferably each r14 is selected from hydrogen, chloro, fluoro, hydroxy, 
methyl, methoxy, trifluorometiioxy, benzyloxy, nitro, cyano and methylsulphonyi. Most 
preferably r14 is selected from hydrogen, hydroxy, fluorine or nitro. Prefwably 0-3 
35 groups r14 are substituents other than hydrogen. Preferably when R14 is not hydrogen, 
X4 is CR14 and/or CR14 is a component of y2. 



-7- 



wo 03/064431 



PCT/EP03/00824 



Most preferred groups include 4,6-<ii£luoro-indol-2-yl, lH-pyrrolo[2,3-b]- 
pyridm-2-yl, lH-pymolo[3,2"b]-pyridin-2-yl„ 8-hydroxy-qumolm-2-yl, quinoxalin-2-yl, 
benzimidazol-2-yi, betizo[l A31-thiadiazol-5-yl, benzothiophen-2-yl, 4,6-difluoio-lH- 
beii2imidazol-2-yl, benzothiazcle-S-yl and 3-(R>2^-^ydro-[l,4]dioxino[2,3-b]pyridin- 
3-yl, [1 A3]thiadiazolo[5,4-b]pyridm-6.yl. 

When used herein, the term "alkyP includes groiq)s having straight and branched 
chains, for instance, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-bul}d, t- 
but^, pentyl and hexyl. The term 'alkenyl' should be mtecpreted accordingly. 

Halo or halogen includes fluoro, chloro, bromo and iodo. 

Haloalk^ moieties include 1-3 halogen atoms. 

Unless otho^se defined, the term "heterocycUc" as used herein includes 
optionally substituted aromatic and non-aromatic, single and fused, rings suitably 
containing up to four hetero-atoms in each ring selected fiom oxygen, nitrogen and 
sulphur, which rings may be unsubstituted or C-substituted by, for example, up to three 
groups selected fix>m (Ci^)alkylthio; halo; carboxy(Ci^)alkyl; halo(Ci^)alkox>r, 
halo(Ci^)alkyI; (Ci^)alkyl; (C2^)alkenyl; (Ci^)alkoxycarbonyl; fonnyl; (Ci. 
4)aIkylcarbonyl; (C2-4)alkenyloxycarbonyl; (C2-4)alkenylcaxbonyl; (Ci. 
4)alkylcarbonylox)r, (Ci^)alkoxycaibonyl(Ci^)alkyl; hydroxy, hydroxy(Ci^)alkyl; 
mercapto(Ci_4)alkyl; (Ci_4)alkox>^ nitro; cyano, carboxj^ amino or aminocaibonyl 
optionally substituted as for corresponding substituents in r3; (Ci_4)aIk)dsulphonyi; (C2- 
4)a]kenylsulphonyl; or aminosulphonyl wherein the amino group is optionally substituted 
^>y (Cl-4)alkyl or (C2^)alkenyl; optionally substituted aryl, aryl(Ci^)alk3d or aryl(Ci. 
4)alkoxy and 0x0 grotq)s. 

Each heterocyclic ring suitably has fiom 4 to 7, preferably 5 or 6, ring atoms. A 
fused heterocyclic ring system may include caibocyclic rings and need include only one 
heterocyclic ring. Compounds within the invention containing a heterocyclyl group may 
occur in two or more tautometric forms depending on the nature of the hetax>cyclyl 
group; all such tautomeric forms are included within the scope of the invention. 

Where an amino group forms part of a single or fused non-aromadc heterocyclic 
ring as defined above suitable optional substituents in such substituted amino groins 
include H; trifluoromethyl; (CM)alkyl optionaUy substituted by hydroxy, (Ci-6)aIkoxy, 
(Ci-6)alkylthio, halo or trifluoromethyl; (C2-4)aUcenyl; aryl; aryl (Ci^)alkyl; (Ci. 
4)alkoxycarbonyl; (Ci^)alkylcaibonyl; fonnyl; (Ci.5)alkylsulphonyl; or aminocarbonyl 
wherein the amino group is optionally substituted by (Ci^)alkoxycarbonyl, (Cj. 
4)alkylcarbonyl, (C2^)alkenyloxycarbonyl, (C2^)alkenylcarbonyl, (Ci^)alkyl or (C2. 
4)alkenyl and optionally further substituted by (Ci^)alkyi or (C2-4)alkenyL 
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When used herein the tenn "ai}^", includes optionally substituted phenyl and 
naphthyl. 

Aiyl groups may be optionally substituted witii \sp to five, preferably up to tbree, 
groups selected fiom (Ci^)alkyltliio; halo; caiboxy(Ci^)alkyl; halo(Ci^)a]kox)r, 
5 halo(Ci^)allQi; (Ci^)alkyl; (C2-4)alkenyl; (Ci^)alkoxycarbonyl; fbimyl; (Ci. 
4)alkylcarbonyl; (C2^)alken^oxycaibonyl; (C2-4)alken^carbonyl; (Ci. 
4)a]lQdcatbon}ioxy; (Ci^)alkoxycaibon}d(Ci^)alkyl; hydroxy; hydioxy(Ci^)alkyl; 
mercapto(Ci^)alkyl; (Ci^)a]kox}^ nitro; cyano; carbox^, amino or aminocaxbonjd 
optionally substituted as for corresponding substituents in R^; (Ci^)alkylsulphonyl; (C2. 
10 4)alkenylsu]ph(myl; or aminosulphonyl wherein the amino group is optionally substituted 
by (Ci^)alkyl or (C2^)alk«iyl; phenyl, phenyl(Ci-4)alkyl or phenyl(Ci«4)alkoxy 
The tenn "acyl" includes fonnyl and (Ci.6)alkylcarbonyl groiq). 
Some of tiie compounds of this invention may be crystallised or recrystallised 
from solvents such as aqueous and organic solvents. In such cases solvates may be 
IS formed. This invention includes within its scope stoichiometric solvates including 
hydrates as well as compounds containing variable amounts of water that may be 
produced by processes such as lyophilisation. 

Since flie compoxmds of formula (I) are intended for use in pharmaceutical 
conq)ositions it will readily be understood that they are each preferably provided in 
20 substantially pure form, for example at least 60% pure, more suitably at least 75% pure 
and preferably at least 85%, especially at least 98% pure (% are on a wd^t for weigjit 
basis). Iirpure preparations of the compounds may be used for preparing the more pure 
forms used in the pharmaceutical compositions; these less pure prq>aratioiis of the 
compounds should contain at least 1%, more suitably at least 5% and preferably fiom 10 
25 to 59% of a compound of the formula (I) or phannaceutically accq)table derivative 
tiiereof 

Particular compounds according to the invention include those mentioned in the 
examples and their pharmaceutically acceptable derivatives. 

Phaimaceutically acceptable derivatives of the above-mentioned compounds of 

30 formula (I) include the free base form or their acid addition or quaternary ammonium 
salts, for example their salts with mineral acids e.g. hydrochloric, hydrobromic, sulphuric 
nitric or phosphoric acids, or organic acids, e.g. acetic, fumaric, succinic, maleic, citric, 
benzoic, p-toluenesulphonic, methanesulphonic, n24)hthalenesulphonic acid or tartaric 
acids. Compoundsof formula (I) may also be prepared as the N-oxide. Compounds of 

35 formula (I) having a free carboxy group may also be prepared as an in vivo hydrolysable 
ester. The inv^tion extmds to all such derivatives. 
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Exan^les of suitable phaimaceiitically accq)table in vivo hydiolysable ester- 
forming groups include those foiming esters YMch bieak down readily in flie human 
body to leave Ihe parent add or its salt Suitaible ffoups of Ms type include those of part 
formulae (i), (ii), (iii), (iv) and (v): 
R' 

— ch-o.co.r" 




wherein Ra is hydrogen, (Ci^ alkji, (C3.7) cycloalkyl, methyl, or phenyl, r!> is 
(Ci^ alkyl, (Ci^) alkoxy, phenyl, baizyl, (C3.7) cycloalkjd, (C3.7) cycloalkyloxy, 
(Ci-6) alkyl (C3.7) cycloalkyl, 1-amino (Ci^ alkyl, or l-(Ci^ alk3d)aniino (Ci^) 
alkyl; or and rI^ toother fomi a 1,2-phenylene gfovp optionally substituted by one or 
two methoxy groups; RC represents (Cj^ alkjiene optionally substituted with a methyl 
or ethyl groiq) and Rd and Re indqjendently represent (Cj^) alkyl; Rf represents (Ci^) 
alkyl; R8 represents hydrogra or phenyl optionally substituted by iq) to tiiiee groups 
selected from halogen, (Ci^) alkyl, or (Ci^) aIkox>r, Q is oxygen or NH; R^ is 
hydrogen or (C1.6) alkyl; Ri is hydrogen, (Ci^) alkjd optionally substituted by halogai, 
(C2-6) alkenyl, (Ci.^) alkoxycaibonyl, aiyl or heteroaiyl; or R^ and Ri togetiier form 
(Ci-6) alkylene; RI represents hydrogen, (Ci^) alkjd or (Ci_6) alkoxycaibonjd; and R^^ 
represents (C1.8) alkyl, (C1.8) alkoxy, (Ci^) alkoxy(Ci^)a]koxy or aryl. 

Examples of suitable in vivo hydrolysable ester groups include, for example, 
acyioxy(Ci^)aliyl gimvps such as acetoxymethyi, pivaloyloxym^yl, a-acetoxyeth>d. 
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a-pivaloyloxyethyl, l-(cyclohexylcarbonyloxy)prop-l-yl, and 

(l-aininoeth3d)caibonyloxymethyl; (Ci.6)alkoxycarbonyloxy(Ci.6)alkyl groups, such as 
eflioxycaibonyloxymethyl, a-ethoxycarbonyloxyethyl andpropoxycarbon^oxyethyl; 
di(Ci.6)alkylammo(Ci.6)alkyl especially di(Ci^)alkylamino(Ci^)alkyl groups such as 
5 dimethylaminomethyl, dimethylammoefhyl, diethylaminomethyl or diethylaminoethyl; 
2-((Ci-6)alkoxycaibonyl)-2-(C2-6)alkenyi groiqjs such as 

2-(isobutoxyca]i)onyl)pent-2-eiiyl and 2-(eQioxyca]i)onyl)but-2-enyl; lactone groups such 
as phthalidyl and dimethoxyphfhalidyl. 

A furOier suitable pharmaceutically acceptable in vivo hydrolysable ester-fonning 
10 groiq) is that of the formula: 




O 



wherein ^ is hydrogen, Ci-6 alkyl or phenyl. 
R is preferably hydrogen. 
1 5 Compounds of formula (I) may also be prepared as the corresponding N-oxides. 

CCTtain of the compounds of formula (I) may exist in the form of optical isomers, 
e.g. diastereoisomers and mixtures of isomers in all ratios, e.g. racemic mixtures. The 
invention includes all such forms, in particular the pure isomeric forms. For exanq>le the 
invention includes compound in which an A-B group CH(0H)-Gl2 ^ ^ either isomeric 
20 configuration, the i2-isomer is prefCT:€d. The different isomeric forms nu^ be separated 
or resolved one &om tiie otfier by conventional methods, or any given isomer may be 
obtained by conventional synthetic methods or by stereospecific or asymmetric syntheses. 

In a furrier aspect of the invration there is provided a process for preparing 
compounds of formula (I), and pharmaceutically acceptable derivatives thereof which 
25 process comprises: 

reacting a compound of formula (IV) with a conqK)und of formula (V): 



X 




30 (TV) (V) 
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Wherein n is as defined in fbnnula (I); 7?, 7?\ r1' and r3' are Z^, Z^, 7?, 

Z^, Z^, and r3 as defined in fonnula (0 or grotq)s convertible thereto; 

q1 is NR2!r4' or a group convertible thereto wherein r2' and R^' are R^ and R^ as 

defined in foimula (I) or groiq)s convertible tiiereto and is H or r3' or and 

togedier fimn an optionally protected oxo groiq); 

and X and Y may be the following combinations: 

a) XisA'-COW,YisHandnisO; 

(ii) Xi8CR6«CR8R9 YisHandnisO; 

(iii) Xisoxirane, YisHandnisC^ 

(iv) XisN=C=OandYisHandnisO; 

(v) oneofXandYisC02RyandlheotherisCH2C02RX; 

(vi) XisCHR6R7andYisC(=0)R9; 

(vii) X is CR7=PRZ3 and Y is C(=0)r9 and n=l; 

(viii) XisC(=0)R7andYisCR9=pRZ3andn=l; 

(ix) Y is COW and X is NHRll' orNRll'COWandn=0or 1 orwhenn=l Xis 
COW and Y is NHRI 1' orNRl I'COW; 

(x) X is C(0=)R6 and Y is NHRI 1 ' or X is NHRI 1 ' and Y is C(0)R8 and n?=l; 

(xi) XisNHRll'andYisCR8R9wandn=l; 

(xii) XisCR6R7wandYisNHRll'orOHandn=l; 

(xiii) XisCR6R7sO2WandYisHandn=0; 

(xiv) XisWorOHandYisCH20Handn=l; 

(xv) XisNHRll' andYi8SO2WorXisNRll'SO2WandYisH,andn=0; 

(xvi) X is NRI I'COCHaW or NRI 1'S02CH2W and Y is H and n=0; 

(xvii) XisWandYisCONHRll'; 

in which W is a leavmg groiq>, e.g. halo or imidazol>i; R^ and RY are (Ci^alkji; RZ is 
aiyl or (Ci.6)alk>1; A' and NRH' are A and NRU as defined in finmula (0, or groups 
convertible thereto; and oxirane is: 




v^erein R^, r8 and r9 are as defined in formula (I); 

and thereafter optionally or as necessary converting Q1 and q2 to NR2'r4'; converting A', 
Zl'. Z2'. Z3', Z4'. Z5', Rl' r2', r3', r4' and NRI 1' to A, Zl, Z\ Z\ Z\ Z5 r1, r2 r3, 
r4 and NRI 1 '; converting A-B to othta: A-B, interconverting r1, r2, r3 and/or r4 
and/or forming a pharmaceutically accq)table d^vative theieof 
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Process variant (i) initially produces coixq)oiinds of fonnula (J) wbeidn A-B is A- 

CO. 

Process variant (ii) initially produces conoiwunds of foimula Q) wherein A-B is 
CEIR6-CR8r9 

5 Process variant (iii) initially produces compounds of fimnula (I) wfaeidn A-B is 

CR6(0H)-CR8r9 

Process variant (iv) initially produces com|X)unds of fonnula Q) where A-B is 
NH-CO. 

Process variant (v) initially produces conqwunds of fonnula (I) wherein A-B is 
10 CO-CH2orCH2-CO. 

Process variant (vi) initially produces conq)ounds of fonnula (I) wherein A-B is 
CR6r7.CR9oh. 

Process variant (vii) and (viii) initially produce compounds of fonnula Q) wherein 
A-Bi8CR7«=CR9 

IS Process variant (ix)imtiaUy produces conq)oundsof formula where A-B is CX)- 

NRllorNRll-CO. 

Process variant (x) initially produces conqx>unds of formula Q viierein A-B is 
CHR6-NR11 otNRII-CHRS 

Process variant (xi) initially produces conqwunds of formula (1) wfaerdn A-B is 
20 NR11-CR8r9 

Process variant (xii) initially produces conqraunds of fonnula (Q whaein A-B is 
CR6r7. nrI r or CR6r7.o. 

Process variant (xiii) initially produces compounds of fonmda (I) whrae A-B is 
CR6r7.s02. 

25 Process variant (xiv) initially produces conqwunds of formula (S) wherein A-B is 

O-CH2. 

Process variant (xv) initially produces compounds where AB is NRI ^802. 

Process variant (xvi) initially produces compounds of fonnula (T) where A-B is 
NRI I'-CO or NRl l'-S02 and n=l . 
30 Process variant (xvii) initially produces compoimds of formula (J) whete A-B is 

NRll'-CO. 

hi process variants (i) and (ix) the reaction is a standard amide or urea formatirai 
reaction involving e.g.: 

1. Activation of a caibox^c acid (e.g. to an add chloride, mixed anhydride, active ester, 
35 0-ac)i-isourea or otiier species), and treatmoit witii an amine (Ogliaruso, MA; Wolfe, 
J.F. in The Chemistiy of Functional Groips (Ed. Patai. S.) SuppL B: The Chemistry of 
Acid Derivatives, Pt. J (John Wiley and Sons, 1979), pp 442-8; Beckwith, AX. J. in Hie 
Chanistry of Functional Groups (Ed. Patai, S.) St^pl. B: The Chanistry of Amides (Ed. 
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Zabricky, J,) (John WHey aad Sons, 1970), p 73 £f. The add and amide are preferably 
reacted in the presence of an activating agent such as l-(dimethylanunopropyl)-3- 
elhylcaibodiimide hydrochloride (EDC) or 1-hydroxybenzotriazole (HOBT) or 0-(7- 
azabeiizotriazol-l-yl)-i^^,Ar',iV^^ hexafluorophosphate (HATU); or 

5 2. The specific methods of: 

a. in ska conversion of an acid into the amine con:q)onent by a modified Curtius reaction 
procedure (Shioiri, T., Murata, M, Hamada, Y., Chem, Pharm. Bull 1987, 35, 2698) 

b. in situ conversion of the acid component into the acid chloride under neutral conditions 
(Villeneuve, G. B.; Chan, T. H., Tetrahedron. Lett, 1997, 38» 6489). 

10 A' may be, for example, protected hydroxymedi;^ene. 

The process variant (ii) is a standard addition reaction using methods well known 
to those skilled in the art. The process is preferably carried out in a polar organic solvit 
e.g. acetonitrile in the presence of an organic base e.g. trieth}damine. 

In process variant (iii) the coupling may be effected in acetonitrile at room 

15 teii:q)erature in the presence of one equivalent of lithium perchlorate as catalyst (general 
method of J.E. Chateauneuf ^ al, ^ Org. Chem., 56, 5939-5942, 1991) or more 
preferably with ytterbium triflate in dichloromethane. hi some cases an elevated 
temperature such as 40 - 70 may be beneficial. Alternatively, the piperidine may be 
treated with a base, such as one equivalent of butyl lithium, and the resulting salt reacted 

20 with the oxkane in an inert solvent such as tetrahydrofiuran, preferably at an elevated 
teD^)efature such as 80^C. Use of a chiral epoxide will afford single diasteieomers. 
Alternatively, mixtures of diastereomers may be sqiarated by preparative HPLC or by 
conventional resolution through crystallisation of salts formed fix)m chiral acids. . 

The process variant (iv) is a standard urea formation reaction fiom the reaction of 

25 an isocyanate with an amine and is conducted by methods well known to those skilled in 
the art (for example see March, J; Advanced Organic Chemistry, Edition 3 (John Wiley 
and Sons, 1985), p802-3). The process is preferably carried out in a polar solvent such as 
NJ^-dimeth>ifonnamide. 

In process variant (v) the process is two step: firstly a cond^isation using a base, 

30 preferably sodimn hydride or alkoxide, sodamide, aUcyl lithium or Uthium dialkylamide, 
preferably in an aprotic solvent e.g. ether, THF or brazene; secondly, hydix)lysis using an 
inorganic acid, preferably HCl in aqueous organic solvent at O-IOO^C. Analogous routes 
are described in DE330945, EP31753, EP53964 and H. Sargent, J. Am. Chem. Soc. 68, 
2688-2692 (1946). Similar Claisen methodology is described in Soszko et. al., 

35 Pr.Kom.Mat. Przyr.Poznan.Tow.Przyj.Nauk., (1962), 10, 15. 

In process variant (vi) the reaction is carried out in the presence of a base, 
preferably organometallic or metal hydride e.g. NaH, lithium diisopropylamide or NaOEt, 
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preferably in an aptotic solvent, preferably TEIF, ether or benzene at -78 to 25^C 
(analogous process in Gutswiller et al. (1978) J, Am, Chem. Soc. 100, 576). 

In process variants (vii) and (viii) if a base is used it is preferably NaH, KH, an 
alkyl lithium e.g. BuLi, a metal alkoxide e.g. NaOEt, sodamide or lithium dialkylamide 
5 6.g.di- isopropylamide. An analogous method is described in US 3989691 and M.Gates 
et. al. (1970) J. Amer.(3iem.Soc., 92, 205, as well as Tajdor et al. (1972) JACS 94, 6218. 

In process variant (x) where X or Y is CHO the reaction is a standard reductive 
alkylation using, e.g., sodium borohydride or sodium triacetoxyborohydride (Gribble, G. 
W. in Encyclopedia of Reagents for Organic Synthesis (Ed Paquette, L. A) (John Wil^ 
10 and Sons, 1995), p 4649). 

The process variants (xi) and (xii) are standard alkylation reactions well known to 
those skilled in the art, for example where an alcohol or amine is treated with an alkjd 
halide in the presence of a base (for example see March, J; Advanced Organic Chemistry, 
Edition 3 (John Wiley and Sons, 1985), p364-366 and p342-343). The process is 
1 5 preferably carried out in a polar solvent such as N J^-dimethylformamide 

Jn process variant (xiii) the reaction is a standard sulphonamide formation reaction 
well known to those skilled in the art This may be e.g. the reaction of a sulphonyl halide 
with an amine. 

in process variant (xiv) where X is W such as halogen, methanesulphonyloxy or 
20 trifluoromethanesulphonyloxy, the hydroxy gjcojxp in Y is preferably converted to an OM 
groiQ) where M is an alkali metal by treatment of an alcohol wifli abase. The base is 
preferably inorganic such as NaH, lithium diisqpropylamide or sodium. Where X is OH, 
die hydroxy group in Y is activated under Mitsunobu conditions (Fletcher et.aL J Chan 
Soc. (1995), 623). Alternatively the X=0 and Y=CH20H groups can be reacted dnectly 
25 by activation with dichlorocaibodiimide (DCC) (Chem. Berichte 1962, 95, 2997 or 
Angewante Chemie 1963 75, 377). 

In process variant (xv) the reaction is conducted in the presence of an organic 
base such as triethylamine or pyridine such as described by Fuhrman et.al., J. Amer. 
Chem. Soc; 67, 1245, 1945, The X=^l l'S02W or Y=S02W intemiediates can be 
30 formed fix>m the requisite amine e.g. by reaction with SO2CI2 analogously to the 

procedure described by the same authors Fuhnnan etal., J. Amer. Chem. Soc; 67, 1245, 
1945. 

In process variant (xvi) the reaction is an alleviation, examples of which are 
described in J. Med. chem. (1979) 22(10) 1171-6. The compound of formula (IV) may be 
35 prepared from the corresponding compound where X is NHRI ^ ' by acylation with an 

^propriate derivative of the acid WCH2COOH such as the add chloride or sulphonation 
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wifli an appropriate derivative of the sul^honic acid WCH2SO3H such as the sulphonyl 
chloride. 

In process variant (xvii) the leaving groi^ W is preferably chloro or 
trifluoromeOiylsulphonyl and the reaction is the palladium catalysed process known as the 
5 'Buchwald" reaction (J. Yin and S. L. Buchwald, Org.Lett„ 2000, 2, 1 101). 

Reduction of a caibonyl group A or B to CHOH can be readily accomplished 
using reducing agents well known to those skilled in tihe art, e.g. sodium boiohydride m 
aqueous ethanol or lithium aluminium hydride in ethereal solution. This is analogous to 
methods described in EP53964, US384556 and J. Gutzwiller et ah J. Amer. Chem, Soc, 
10 1978,120,576, 

The caibonyl group A or B may be reduced to CH2 by treatment with a reducing 
agent such as hydrazme m etiiylene glycol, at e.g. 130-160^0, in the presence of 
potassium hydroxide. 

Reaction of a carbonyl group A or B with an organometallic reagent yields a group 
15 where R8 is OH aad r9 is alkyl. 

Ahydroxy group on A or B may be oxidised to a carbonyl groiq> by oxidants well 
known to those skilled in the art, for example, manganese dioxide, pyridinium 
chlorochromate or pyridinium dichromate. 

A hydroxyalkyl A-B group CHR^CR^oh or CR7(oH)CHR9 may be dehydrated 
20 to give the groiq) CR7=cr9 by treatment with an acid anhydride such as acetic anhydride. 

Methods for conversion of CR^^CR^ by reduction to CHR'^CHR^ are well 
known to those skilled in the art, for example using hydiogenation over palladium on 
carbon as catalyst Methods for conv«sion of CR7=CR9 to give the A-B group 
CR7(oH)CHR9 or CHR^CR^OH are well known to those skilled m the art for example 
25 by epoxidation and subsequent reduction by metal hydrides, hydration, hydroboiation or 
oxymercuration. 

An amide carbonyl groiq) may be reduced to Ae corresponding amine using a 
redudng agent such as lithium aluminium hydride. 

A hydroxy group in A or B may be converted to arido by activation uid 
30 displacement e.g. under Mitsunobu conditions using hydrazoic acid or by treatment with 
diphenylphosphoiylazide and base, and the azido groiq) in tum may be induced to amino 
byhydrogenatioiL 

An example of a group q1 convertible to NR2 r4 is NR2'r4' or halogen. Halogen 
may be displaced by an amine HNR2'r4' by a conventional alkyiation. 
35 When q1 q2 together form a protected 0x0 ^up this xnay be an acetal such as 

ethyienedioxy which can subsequently be removed by acid treatment to give a compound 
of formula (VI): 
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wherein the variables are as described for formula (I) 

Intermediates of formula (VI) are novel and as such form part of the invention. 

The ketone of formula (VI) is reacted with an amine HNR2"r4* by conventional 
S reductive all^lation as described above for process variant (x). 

Examples of groiq>s 7?, T>\ convertible to Zl, Z2 z3, Z^ and Z5 

include CRI^' where Rla' is a group convertftle to Rla Z^\ z2', Z^\ Z^' and Z^' are 
preferably Zl, Z^ z3, and Z5. 

Rla', Rl' and r2' are preferably Rla r1 and r2. r1' is preferably methoxy. r2' 
10 is preferably hydrogen. r3' is r3 or more preferably hydrogen, vinyl, alkoxycaibonyi or 
caiboxy. R^' is R^ or more preferably H or an N-protecting group such as t- 
butoiq^caibonyl, ben2yloxycarbonyl or P-fluorenyhneth^doxycaifoonyl. 

Conversions of r1', r2', r3' and R^' and interconversions of Rl, r2 r3 and R^ 
are conventional. In compounds which contain an optionally protected hydroxy groiq), 
1 5 suitable conventional hydroxy protecting groups which may be ronoved without 

disnqpting the remainder of the molecule include acyl and alkylsilyl groups. N-protecting 
^oups are removed by conventional methods. 

For example r1' methoxy is convertible to Rl' hydroxy by treatment with litiiium 
and diphenyiphosphine (general method described in Ireland et al, J* Amer. Chem. Soc.^ 
20 1973, 7829) or HBr. Alkylation of the hydroxy group with a suitable alkyl derivative 
bearing a leaving groi^ such as halide and a protected amino, pip^dyl, amidino or 
guanidino group or group convertible thereto, yields, after conversion/deprotection, r1 
alkoxy substituted by optionally N-substituted amino, piperidyl, guanidino or amidino. 

Substituted 2-oxo-oxazolidinyl containing r3 groups may be prepared fi:om the 
25 corre^onding aldehyde by conventional reaction with a glycine anion equivalent, 
followed by cyclisation of the resulting amino alcohol (M. Grauert et al, Ann. Chem., 
1985, 1817; Rozenberg et aU Angew. Chem. Int. Ed. Engl., 1994, 33(1), 91). The 
resulting 2-oxo-oxazolidinyl groiq> contains a caifooxy group which can be converted to 
other RlO 

groups by standard procedures. 
30 Carboxy groups within r3 may be prepared by Jones' oxidation of the 

corre^onding alcohols CH2OH using chromium acid and sulphuric acid in 
water/methanol (E.R.H. Jones et al, Chem, Soc, 1946, 39). Other oxidising agents may 
be used for this transformation such as sodium periodate catalysed by rutiienium 
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trichloride (G,F. Tutwiler et al, J. Med. Chem., 1987, 50(6). 1094), chromium trioxide- 
pyridine <G. Just et al, Synth. Conamm., 1979, P(7). 613), potassium permanganate (p.E. 
Reedich et al, J. Org. Chem.,l9S5, 50(19). 3535), and pyridinium chlorochromate (D. 
Askin et al. Tetrahedron Lett., 1988, 29(3). 277). 

Hie caiboxy groiq> may alternatively be fonned in a t^ro stage process, with an 
initial oxidation of the alcohol to the corresponding aldehyde using for instance dimethyl 
sulphoxide activated with oxalyl chkiide (N.Cohen et al, J. Am. Chem. Soc, 1983, 105, 
3661) or di<q«}lohe3tylcarbodiimide (RM.Wea0!a:, Angew. Chim. lot. Ed. Eng., 1985, 
24(2), 77), or oxidation with tetr^nopjlammonium perrufheoate (Jjey et al, J. Chem.Soc. 
Chem CQmmun.,1987, 1625). The aldehyde may thrai be sqpaiately oxidised to the 
corresponding acid using oxidising agaits such as silver (□) oxide (R.Giigg et al, J. 
Chem. Soc. Perkinl,1983, 1929), potassium permanganate (A.Zurcher, Helv, Chim. 
Acta., 1987, 70 (7), 1937), sodium periodate catalysed by ruthenium trichloride Cr.Salcata 
etal, BulL Chem. Soc. Jpn., 1988, 61(6), 2025), pyridinium chlorochromate OELS.Reddy 
et al, Synth. Commun., 1988, 18(51), 545) or chromium trioxide (ELM.Coates et al, J. 
Am. Chem. Soc.,1982, 104, 2198). 

An r3 CO2H group may also be prepared from oxidative cleavage of the 
corresponding diol, CH(0H)CH20H, using sodium periodate catal)^ by ruthenium 
trichloride with an acetontrile-caibontetrachloride-water solvait system (V.SMartin et al, 
Tetrahedron Letters, 1988, 2P(22), 2701). 

Odier routes to the synthesis of caiboxy groups widdn are well known to fbosc 
skilled in the art 

R3 groiq>s containing a cyano or caiboxy group may be prepared by conversion of 
an alcohol to a suitable leaving group such as flie oonesponding tosylate by reaction with 
para-toluenesulphonyl chloride (M JL Bell, J. Med. Chem.,1970, 13, 389), or the iodide 
using triphenylphosphine, iodine, and imidazole (G. Lange, S^ynth. Commun., 1990, 2Q, 
1473). The second stage is the displacement of the leaving gmap witii cyanide anion 
(L.A. Paquette et al, J. Org. Chem.,1979, 44(25). 4603; PA. Grieco et al, J. Org. Chem., 
1988, 53(16). 3658. Finally acidic Ii^drolysis of the nitrile group gives the desired adds 
(H.RosemeyBr et al, Heterocycles, 1985, 23 (10), 2669). The hydrolysis may also be 
carried out with base e.g. potassium hydroxide ^.Rqx^rt, J. Org. Chem.,1958, 23, 248) 
or enzymatically (T. Beard et al. Tetrahedron Asymmetry, 1993, 4 (6), 1085). 

R3' cis or trans hydroxy may be introduced by the methods of van Deale et al.. 
Drug Development Research 8:225-232 (1986) orHeteixwycles 39(1), 163-170 (1994). 
For trans hydroxy, a suitable method converts N-protected tetrahydropyridine to tiie 
epoxide by treatment with metachloroperbenzoic acid, followed by opening of ttie 
epoxide with a suitable amine NR2'r4', r3' hydroxy may then be converted to optionally 
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10 



substitafed amino via prepaiation of the R^' amino derivative by standaid transfonnations 
sudi as a Mitsunobu reaction (for eaxnple as reviewed in Misunobu, Synthesisi, (1981), 
1), for exan^le with socdnimide in Hoe presence of dieth^dazodicaiboxylate and 
triphenylphosphine to give ibs phtibalimidoelhylpiperidine. Ronoval of the phthaloyl 
ffciap, for example bytreotment with m^jihydrazme, affords the R^' amine. Optional 
substitation may then be introduced by standard methods for amine sttbstitution well 
known to those skilled in the art. 

r3 4-CF3 may be introduced by the foUowing schone I: 

""OL ^ t °°'*C\ fa . BocN^cF, c 

^-^CO^Et ^^COjEt ^^CO^Et 

1 2 3 



Bo<VcF3 d ^ BocN^CF3 

4 5 " 

(a) (Boc)20, CH2CI2; (b) LDA, flien CF3-X; (c) NaOH, H2O, EtOH; (d) DPPA. EtsN, 
toluene?, then BnOH; (e) H2, Pd/C, EtOR 

Commercially-available ethyl isonipecotate (I-l) reacts with an appropriate 
acylatmg agent, preferably di-/ert-butjd dicaibonate, to afford the protected derivative 1-2. 
Typical solvents for this reaction include CH2CI2, THF, or DMF. The protecting group 
for the amine must be compatible witii subsequent chemistry, and must be readily 
removable when desired. Methods for die protection of amines are well-known to tiiose 
of skill in die art, and are described in standard reference volumes, such as Greene 
"Protective Groups in Organic Synthesis" (published by Wiley-Interecience). Alkjdation 
of 1-2 can be acconq)lished by reaction with an appropriate base, typically LDA or 
LiN(TMS)2, an aprotic solvoit, usuaUy THF or DME, foUowed by trying of the 
enolate with an q>propriate electrophile, to afford 1-3. Tri£luoromefli>1 iodide (CF^l) or 
5'-(tri£luoromediyl)dibenzothiophenium trifluoromelfaanesulfonate are typically prefeired 
as electrophiUctrifluoromethjdating reagents. The ethyl ester ofI-3 is hydrolyzed using 
aqueous base, fiw exanqjle, liOH in aqueous THF or NaOH in aqueous meflianol or 
eflianol, and the intemiediate carboxyJate salt is acidified with a suitable add, for instance 
TFA or HCl, to afford the carboxj^ic acid 1-4. Curtius-type rearrangement of 1-4 gives an 
intermediate isocyanate, which typicaUy is not isolated, but rather is reacted in situ with 
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an impropriate alcohol, such as benzyl alcohol, to give 1-5. Diphenylphosphoiyl azide in 
flie presence of an amine base, generally trietfaylannne or diisopropylethylamine (Hunig's 
base), is the preferred reagent combination for effecting the Curtius-type reairangement of 
1-4, but more classical conditions, such as formation of the add chloride, reaction with 
5 azide anion, and wanning oftheacyl azide, can also be used. The benzyloxycaifoonyl 
group in 1-5 is removed by hydrogenolysis in the presence of a palladium catalyst, 
typically palladium on activated charcoal, in a suitable solvent, usually EtOH, MeOH, 
EtOAc, or mixtures thereof to give amine 1-6. 



10 r3 2-CF3 may be introduced by flie followmg scheme 11: 

gchemen 






15 (a) l-methoxy-3<trimethylsilyloxyH,3-butadiene, ZnCl2, CH3CN; 

diastereomors; (c) L-Selectride® (lithium tri-^ecsbutylborohydride), TEIF then pyridinium 
dichromate, CH2a as necessary, (d)NH20CH3,/^TsOH, tolume; orNH2CX3l3, 
NaOAc, EtOH; (e) LiAlH4, THF; or Al-Ni, 2NNaOH, EtOH; (f) (Boc)20, CH2CI2 or 
THF or DMF; (g) H2, Pd/C, EtOH. 

20 

Imine II-l, prq)ared in standard &shion by acid-catalyzed reaction of 
trifluoroacetaldehyde ethyl hemiacetal and (i{)-('^)^'-mGthylbenzyianune, reacts with a 
siljdoxydiene, for example l-methoxy-3-(trimethylsilyloxy)-l,3-butadiene, in a Diels- 
Alder reaction to afford piperidone II-2. The reaction is conducted in a neutral solvent 
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such as CH3CN, THF, or CH2CI21 and oftentimes is mediated by a Lewis acid such as 
ZnCl2. Diasteceomers are best separated at this point. The enone n-2 is reduced to the 
conesponding ketone or alcohol II-3 by reaction wilh L-Selectride® (lithium tci-^ec- 
butylborohydride) in a suitable solvent, generally THF or DME, followed as necessary by 
5 subsequent oxidation of the alcohol to the ketone und^ standard conditions (pyridinium 
dichromate) and the ketone is converted to an oxime derivative under standard conditions 
well-known to those of skill in the art by reaction with O-methylhydroxylamine under 
standard conditions. Reduction of the oxime derivative under standard conditions 
(LiAlH4 or according to the general method of Staskun and Van Es (/. Chem, Soc. C 

10 1966, S3 1)) gives a mixture of diastereomeric amines from which the amine II-5 can be 
isolated. The amine is protected with an appropriate protecting group, preferably a tert- 
butyl carbamate (see Scheme 1), to afford n-6. Typical solvents for this reaction include 
CH2CI2, THF, or DMF. The protecting groi^ for the amine must be cornpatible wifli 
subsequent chemistry, and must be readily removable when desired. Methods for the 

15 pn>tectionof amines are well-known to those of skill in tibie art, and are described in 
standard reference volumes, such as Greene "Protective Gn>iq)s in Organic Synthesis" 
(published by Wiley-Interscience). The a-mettiylbenzyl group of 11-6 is removed by 
hydrogenolysis in the presCTce of a palladium catalyst, ^ically palladium on activated 
charcoal, in a suitable solvent, usually EtOH, MeOH, EtOAc, or mixtures thereoj^ to give 

20 amine n-7. 



(a) TMSCl, Et3N, DMF; (b) CF3.X, DMF; (c) (i?H+)-a-melh)dben2ylamine,p.TsOH, 
toluene; (d) NaBBLj, EtOH; (e) separate diastereomers; (f) H2, Pd/C, EtOH. 



r3 3-CF3 may be introduced by the following scheme HI: 

Schgnein 





30 The commercially-available ketone III-l is converted to the corresponding silyl 

enol ether 111-2 by reaction with a silylating reagent, such a trimethylsilyl chloride or 
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Iximediylsilyl triflate, in the presence of an amine base, typically txiethylamine, in a 
suitable solvent, such as diethyl ether, IHF, DMF, or mixtures thereof. The silyl enol 
efher III-2 reacts with an electrophilic trifluoromethylating reagent, such as 
trifluoromethyi iodide (CF3I) or more preferably S'-<trifIuoromethyl)dibeDzothiophenium 
5 trifluoromethanesulfonate (see Tet Lett. 1990, 31, 3579-3582)), m an q>propiiate solvent, 
such as THF, DMF, or mixtures thereof; to afford the a-trifluoromethyi ketone in-3. 
Ketone in-3 reacts with a chiral amine, for mstance (i?H+>.a-methylben2ylamine, under 
standard acidic catalysis, to afford the imine derivative in-4, which can be reduced to 
afford amine in-5. This type of reduction is typically conducted using sodium 

10 borohydride, sodium cyanoborohydride or sodium (triacetoxy)borohydride, in an 

appropriate solvent, such as EtOH, MeOH, THF, CH2CI2, CICH2CH2CI, or mixtures 
thereof. Diastereomers are best separated at this point. The a-methylbenzyl group of III- 
5 is removed by hydrogenolysis in the presence of a palladium catalyst, typically 
palladium on activated charcoal, in a suitable solvent, usually EtOH, MeOH, EtOAc, or 

15 mixtures thereof to give amine in-6. 

r3 2h>xo may be introduced by tiie following scheme IV: 

Scheme IV 




(a) NaH, THF, 0 to RT; (b) 1 0% Pd/C, H2, MeOH 

(/?,5)-4<Dibenzylamino)p^eridin-2H>ne (IV-2, Homo-Freidinger Lactam, 
25 prq)ared from (El,S)-aspartic acid according to the procedure of Weber and Gmeiner, 

Synleti, 1998, 885-887) reacts with an qipropriate qwxide, for instance 6-methoxy-4-(R)- 
oxiranylquinoline (VI-1) or 6-methoxy-4-(«)-oxiranyl-[l,5]naphlhyridine, to aflford the 
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adduct IV-3. The reaction is mediated by a strong base, pref^ably sodium hydride, 
which is used to depiotonate IV-2, and is typically conducted in a polar, qiiotic solvent, 
such as THF, DMF, or mixtures thereof The benzyl groiq>s in IV-3 are removed by 
hydrogenolysis in the presence of a palladium catalyst, typically palladium on activated 
charcoal, in a suitable solvent, usually BtOH, MeOH, EtOAc, or mixtures thereof, to give 
amine IV-4. 

3-F may be introduced by the following scheme V: 



(a) TMSCl, EtsN, DMF, 80 ^C; (b) Selectflour, CH3CN; (c) benzylamine, 1,2- 
dichloroethane, Na(0Ac)3BH; (d) separate diastereomers; (e) 10% Pd/C, H2, HCl, EtOH. 

The trimethylsiljd enol ether (V-2), prepared fiom commercially-available JV<<^- 
butoxycaibonyl)piperidQne (V-1) as described in Scheme m, reacts with an electrophilic 
fluorinating reagent, preferably Selectfluor (l-chlQromethyl-4-fluc»x>-l,4- 
diazabicyclo[2.2.2]octane bis(tetrafhioroborate), in a neutral solvent such as CH3CN, to 
afford the a-fluoro ketone V-3. Reductive amination of ¥-3 with benzylanune according 
to the procedures described in Schemes J and HI gives the expected 4-aminobenzyl-3- 
fluoK)-iV^te/t-butoxycaibonyi)piperidine derivatives V-4 and V-5 as a mixture of cfe- and 
^a/i5-isomers in an 8: 1 ratio. These diastereomers are separable by chromatography on 
silica gel The predominate cis-mixture of enantiomers is debenzylated by catalytic 
hydrogenation as described in Scheme n, to give the amino dmvative V-6. 

Other functional groups in may be obtained by conventional conv^ions of 
hydroxy, carboxy or cyano groups. 

Tetrazoles are convenientiy prepared by reaction of sodium azide with llie cyano 
group (e.g F. Thomas et al, Bioorg. Med. Chem. LeU., 1996, 6£6}, 63 1; JL Kubo et al, J. 
Med. Chenu, 1993, 36, 2182) or by reaction of a2ndotri-n-butyl staimane with tiie cyano 



Scheme V 
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group followed by acidic hydrolysis (PX. Qmstein, J. Org, Chem., 1994, 59, 7682 and J. 
Med. Chem, 1996, 39 flR 2219). 

The 3-hydroxy-3-cyclobutene-l,2-dion-4-yl groiq> (e.g. R.M. Soil, Bioorg, Med. 
Chem. Lett., 1993, 3(4}, 757 and W.A. Kinney, Med Chem., 1992, 35f25\ 4720) can 
5 be prepared by the following sequence:- (1) a groiq) (CH2)nCH0 (n = 0,1,2) is treated 
with triethylamine, carbon tetrabromide-triphenylphosphine to give initially 
(CH2)nCH=CHBr; (2) dehydrobromination of this intezmediate to give the corresponding 
bromoethyne derivative (CH2)nOCBr (for this 2 stage sequence see D. Grandjean et al. 
Tetrahedron Lett., 1994, 35(21), 3529); (3) palladium-catalysed coupling of the 

10 bromoethyne wifli 4-(l-methylethoxy)-3-(tri-n-butylstamaiyl)cyclobut-3-ene-l,2-dione 
(Liebeskind et al, J. Org, Ghent., 1990, 55, 5359); (4) reduction of the ethyne moiety to - 
CH2CH2" under standard conditions of hydrogen and palladium on charcoal catalysis(see' 
Howard et aU Tetrahedron, 1980, 36, 171); and finally (4) acidic hydrolysis of the methyl 
ethoxyester to generate the corresponding 3-hydroxy-3-cyclobutene-l,2-dione group 

15 (R.M. Soil, Bioorg. Med. Chem. Lett., 1993, 3£4), 757), 

The tetrazol-5-ylaininocarbonyl group may be prepared from the corresponding 
carboxylic acid and 2-axninotetrazole by dehydration witti standard peptide coupling 
agents such as l,r-caibonyldiimidazole (P.L. Qmstein etal,J. Med Chem, 1996, 39(111 
2232). 

20 The alkyl- and alkenyl-sutphonjicaiboxainides are sinoilarly prepared fiom fbe 

corresponding caifoox^c acid and the all^- or alkenjd-sulphonamide by dehydration 
with standard peptide coupling agents such as l,r-caiboiiyldiiniidazole (PX. Qrnstein et 
ah J. Med. Chem., 1996, 39(111 2232). 

The hydroxamic acid groiq)s are prq)ared fiom the corresponding acids by 
25 standard amide couphng reactions e.g. N.R. Patel et al. Tetrahedron, 1987, 43(22\ 5375, 
2,4-Thiazolidinedione groins may prepared from the aldehydes by cond^isation 
with 2,4-thiazolidinedione and subsequent removal of the olefinic double bond by 
hydrogenation. 

The preparation of 5-oxo-l,2,4-oxadiazoles from nitriles is decribed by Y. Kohara 
30 et al, Bioorg Med Chem. Lett., 1995, 5(1T>. 1903. 

1 ,2,4-Triazol-5-yl gjcovps may be prepared from tihe corresponding nitrile by 
reaction with an alcohol under acid conditions followed by reaction with hydrazine and 
then an R^^-substituted activated carboxylic acid (see JJB. Polya in "Comprdiensive 
HeterocycKc Chemistty" Edition 1, p762, Ed A,R. Katritzky and CW. Rees, Pergamon 
35 Press, Qrford, 1984 and J.J. Ares et al, J. Heterocyclic Chem., 1991, 28(5), 1 197). 

O&er substituents on R^ alkyl or alken^ may be int^xx)nverted by conventional 
methods, for example hydroxy may be derivatised by esterification, acylation or 
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efihfirification. Hydroxy @coxtps may be converted to halogen, thiol, allQdlthio, azido, 
a]kylcarboa)i, ammo, aminocaibonyl, oxo, allsylsa^honji, alkeiQdsiilphonyl or 
aminosulphoiiyi by conversion to a leaving gfovap and substitution by the zequiied groiqi 
or oxidation as qjproptiate or reaction with an activated add, isocyanate or 
5 alkoxyisocyanate. Primary and secondary hydroxy groiQ>s can be oxidised to an aldehyde 
or ketone respectively and allgrlated with a suitable agent such as an organometalUc 
reagent to give a secondary or tertiary alcohol as ^ropriate. A carboxylate group maybe 
converted to a hydroxymefliyl grovq) by reduction of an ester of this acid wilii a suitable 
reducing agent such as LiAlH4. 

10 An NH2 substituent on piperidine is converted to NR2r4 by conventional means 

such as amide or sulphonamide formation with an acyl derivative R^COW or r5S02W, 
for compounds where U is CO or SO2 or, where U is CH2, alkylation with an alkyl halide 
R5CH2-halide in Ifae presence of base, aeration/reduction with an acyl derivative 
R^COW or reductive alk^ation with an aldehyde R^CHO. 

15 Where one of r3 and R^, r7, r8 or R^ contains a caiboxy group and the oflier 

contains a hydroxy or amino group they may together form a cyclic ester or amide 
linkage. This linkage may form spontaneously during coupling of ttie conq)ound of 
formula (IV) and the piperidine moi^ or in tiie presence of standard pq>tide coiq)ling 
agoits. 

20 It will be predated that under certain circumstances interconvotions may 

interfere, for exanq>l^ A or B hydroT^r groups in A or B and tbe pqieridine substituoit 
NH2 will require protection e.g. as a caiboxy- or siljd-ester gfovqp for hydroxy and as an 
acyl derivative for piperidine NH2» during conversion of r1', r2', r3' or r4', or during 
the coiq)Iing of die con^unds of formulae (IV) and (V). 
25 Compounds of formulae (TV) and (V) are known compounds, (see for exaiiq>le 

Smith et al. J. Amer. Chem. Soc, 1 946, 68, 1 301) or prepared analogously. 

Conqwunds of formula (TV) where X is CR6r7s02W may be prepared by a route 
analogous to that of Ahmed El Hadri et al, J. Heterocyclic Chem., 1993, 30r3\ 63 1 . Thus 
compounds of formula (IV) where X is CH2SO2OH may be prepared by reacting flie 
30 corresponding 4-mefli3d conq)ound with N-bromosuccinimide, followed by treatment 
with sodium sulfite. The leaving group W may be converted to anoflier leaving group W, 
e.g. a halogen groiq), by convoitioaal methods. 

The isotg^anate of formula (IV) may be prepared c<mventionally firam a 4-amino 
derivative such as 4-amino-quinoline, and phosgene, or phosgene equivalent (eg 
35 triphosgene) or it may be prepared more convenientfy fiom a 4-carboxyiic acid by a "one- 
pot" Cuitius Reaction witii diphenyl phosphorjd azide (DPPA) [see T. Shiori et aL Chem. 
Pharm. Bull 35, 2698-2704 (1987)]. 
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The 4-ainiiio derivatives are cbmmaciaUy available^or may be inrepared by 
conventional proceduT^ from a conespondiiig 4-chlQio or 4-tii£tuoromethanesalphonate 
derivative by treatment with ammonia (O.G. Backebeig et aL, J. Cbem Soc., 381, 1942) 
or propylamine hydrochloride (R. Radinov et aL, Synthesis, 886, 1986). 

4-Alkenyl compounds of formula (TV) may be prepared by conventional 
procedures from a corresponding 4-halogeiio-derivative by e.g. a Heck synthesis as 
described in e.g. Organic Reactions, 1982, 27, 345. 

4-Halogeno derivatives of compounds of formula (TV) are commCTcially available, 
or may be prepared by methods known to those skilled in the art. A 4-chloroquinoline is 
prepared from the corresponding quinolin-4-one by reaction with phosphorus oxychloride 
(POCI3) or phosphorus pentachloride, PCI5. A 4-chloioquinazoUne is prepared from the 
oaresponding quinazolin-4-one by reaction with phosphorus oxychloride CPOCI3) or 
phosphorus pentachloride, PCI5. A quinazolinone and quinazolines may be prepared by 
standard routes as described by T A Williamson in Heterocyclic Compounds, 6, 324 
(1957) Ed. R.C. OderfiekL 

Activated caiboxy derivatives X=AXX)W of fiamula (IV) may be prepared from 
X=A'C02H derivatives m tum pr^ared from CO2H derivatives by conventional methods 
such as homologation. 

4-Caiboxy derivatives of compounds of fbimula (IV) are commetdally available 
or may be prq>ared by conventional procednres for prqianition of caiboxy 
heteroaromatics well known to those skilled in the art For example, quinazolines may be 
prepared by standard routes as described by TA. WiUiamson in Heterocyclic 
Compounds, 6, 324 (1957) Ed. R.C. Eldeifield. Hiese 4-cari)oxy derivatives may be 
activated by conventional means, e.g. by convCTsion to an acyl halide or anhydride. 

Pyridazines may be prepared by routes analo^us to those described in 
Comprehensive Heterocyclic Chemistry, Volume 3, Ed A. J. Boulton and A. McKillop 
and napthyridines may be prepared by routes analogous to those described in 
Comprehensive HeterocycUc Chemistry, Volume 2, Ed A. J. Boulton and A. McKiUop. 

A 4-oxirane derivative of compounds of formula (TV) is conveniently prq)ared 
from ihe 4-cariK>xylic add by first conversion to the acid chloride with oxalyi chloride 
and then reaction with trimethylsilyldiazomefliane to give the diazoketone derivative. 
Subsequent reaction with 5M hydrochloric add gives the chloromethylfcetone. Reduction 
with sodium borohydride in aqueous methanol gives the chlorohydrin which undergoes 
ring closure to aflford the epoxide on treatment with base, e.g. potassium hydroxide in 
ethanol-tetrahydiofuran. 

Alternatively and prefisrably, 4-oxirane derivatives can be prepared from 
bromomethjd ketones which can be obtained from 4-hydioxy compounds by other routes 
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well knowa to those skilled in the art. For example, hydroxy compounds can be converted 
to the corresponding 4-trifiuoromethanesulphonates by reaction with 
trifluoromeaLanesulphonic anhydride imder standard conditions (see K. Ritter, Synthesis, 
1993, 735). Conversion into the corre^nding bu^oxyvinyl ethers can be achieved by a 
5 Heck reaction wi& butyl vin^ e&er under palladium catalysis according to the procedure 
of W. Csbnetal, J. Org. Chem, 1992, 57 (5), 1481, (Alternatively, the same 
intermediates can be attained by Stille coupling of the trifluorometbanesulphonates or the 
analaogous chloro derivatives with (l-ethoxyvinyl)tributyl tm, T. R. Kelly, J. Org. Chem., 
1996, 61, 4623.) The alkyloxyvinyl ethers are then converted into the corresponding 
10 bromomethylketones by treatment with N-bromosuccinimide in aqueous tetrahydrofiiran 
in a shnilar manner to the procedures of J. F, W. Keana, J. Org. Chem., 1983, 48, 3621 
and T. R, Kelly, J. Org. Chem., 1996, 61, 4623. 

The 4-hydioxyderivatives can be prepared from an aminoaromatic by reaction 
with methylpropiolate and subsequent cychsation, analogous to the method described in 
15 N. E. Hemdel et al, J. Het Chem., 1969, 6, 77. For example, 5-amino-2-methoxy pyridine 
can be converted to 4-hydroxy-6-methoxy-[l,5]naphthyridine using this method. 

If a chiral reducing agent such as (+) or (-)-B-chlorodiisopinocamphenylborane 
[*DIP-chloride'] is substituted for sodium borohydride, the piocfairal chlorometh^etone 
is converted into the chiral chlorohydrin with ee values generally 85-95% [see C. Bolm et 
20 al, aeiw.5er. 125, 1169^1190,(1992)], Recrystallisationofthe chiral epoxide gives 
material in the moth^ Uquor wifli enhanced optical purity (typically ee 95%). 

The (/^-q)oxide, when reacted with a piperidine derivative gives ethanolamine 
CQi]Q)ounds as single diastereomers with (i;)-stereochemistry at the benzylic podtion. 

Alternatively, the qjoxide may be prepared from the 4-carboxaldehyde by a Wittig 
25 qjproach using trimethylsulfonium iodide [see G. A. Epling and K-Y lin, J. Het. Chem., 
1987, 24, 853-857], or by epoxidation of a 4-vinyl derivative. 

4-Hydroxy-l,5-n£5)hthyridines can be prepared from 3-anMnopyridine derivatives 
by reaction with diethyl ethoxymethjiene malonate to produce the 4-hydroxy-3- 
carboxjdic acid ester derivative with subsequent hydrolysis to the acid, followed by 
30 fliennal decarboxylation in quinoline (as for example described for 4-Hydioxy- 

[l,5]naphthyridine-3-caiboxylic acid, J. T, Adams et al, JAmer.Chem.Soc., 1946, 68, 
1317). A 4-hydroxy-[l,5]naphfliyridine can be converted to the 4-chloio derivative by 
heating in phosphorus oxychloride, or to the 4-methanesulphonyloxy or 4- 
trifluoromethanesulphonyloxy derivative by reaction wifli methanesulphonyl chloride or 
35 trifluoromethanesulphonic anhydride, respectively, in flie presence of an organic base. A 
4-amino l,5-n9hthyridine can be obtained from flie 4-chloro derivative by reaction with 
n-propylamine in pyridine. 
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Similarly, 6-mei]ioxy-l,5-naphttiyridine derivatives can be prepared fiDom 3- 
aimno-6*-me(liox;ypyridme. 

1,5-Naphlhyridines may be prepared by other methods well known to those skilled 
in tiie art (for examples see P. A. Lowe in "Comprehensive Heterocyclic Chemistry" 
5 Volume 2, p581-627, Ed A.IL Katritzky and CW. Rees, Pergamon Press, Oxford, 1984). 

The 4-hydroxy and 4-amino-cinnolines may be prepared following methods well 
known to those skilled in the art [see AJL Osbom and K. Schofield, J. Chem. Soc 2100 
(1955)] . For example, a 2-aminoacetopheneone is diazotised with sodium nitrite and acid 
to produce the 4-hydroxycinnoIuie with conversion to chloro and amino derivatives as 
10 described for l,S-naphtfayridines. 

For compoimds of formula (V), suitable amines may be prepared from the 
corresponding 4-substituted piperidine acid or alcohol. In a first instance, an N-protected 
piperidine containing an acid bearing substituent, can undergo a Curtius rearrangement 
and the intermediate isocyanate can be conv^ted to a carbamate by reaction with an 
IS alcohol. Conversion to ihe amine may be achieved by standard methods well known to 
those skilled in the art used for amine protecting group removal. For example, an acid 
substituted N-protected piperidine can undergo a Curtius rearrangement e.g. on treatment 
with diphenylphosphoryl azide and heating, and the mtermediate isocyanate reacts in the 
presence of 2-trunethylsilyleflianol to give the trime&ylsilylethylcaibamate (T.L. Capson 
20 & CD. Poulter, Tetrahedron Lett., 1984, 25, 3515). This undergoes cleavage on 

treatment wifli tetrabutylammonium fluoride to give the 4-amine sid}stituted N-protected 
pip^dine. 

hi a second instance, an N-protected piperidine containing an alcohol bearing 
substituent und^goes a Mtsunobu reaction (for example as reviewed in Mitsunobu, 

25 Synthesis, (1981), 1), for example with succmimide in the presence of diethyl 
azodicaiboxylate and tri^henylphosphine to give the phthalimidoethylpiperidine. 
Removal of the phthaloyl group, for example by treatment with methylhydrazine, gives 
ttie amine of formula (V). 

R5CH2-halides, acyl derivative R^COW and r5S02W or aldehydes R^CHO are 

30 commercially available or are prepared conventionally. The aldehydes may be prepared 
by partial reduction of the R^-ester with hthium aluminium hydride or di- 
isobutylaluminium hydride or more preferably by reduction to the alcohol, with hthium 
aluminium hydride or sodium borohydride, followed by oxidation to the aldehyde with 
manganese (H) dioxide. The aldehydes may also be prepared fix)m caxboxyUc acids in two 

35 stages by conversion to a mixed anhydride for example by reaction with isobutyl 
chlorofonnate followed by reduction witib sodium borohydride (R. J. Alabaster et al., 
Synthesis, 598, 1989) to give the hydroxymediyl substituted heteroaromatic or aromatic 
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and then oxidation witti a standard oxidising agent such as pyridininm dichromate or 
manganese (II) dioxide. Acyl derivative R^COW may be prepared by activation of the 
R^-acid R^CH2-halides such as bromides may be prepared fiom the alcohol R^CH20H 
by reaction with phosphorus tribromide in DCM/triethylamine. Altmiatively the aldehyde 
5 r5cH0 and sulphonic acid derivative r5S02W may be generated by treatment of the 
R^H heterocycle with suitable reagents. For example by formylation with hexamine in 
either trifluoroacetic acid or methanesulfonic acid, in a modified DuflF procedure [O. I. 
Petrov et al. Collect. Czech. Chem. Commun, 62, 494-497 (1997)]. Reaction of aR^H 
heterocycle with chlorosulphonic acid gives the sulphonic acid derivative (by methods 
10 analogous to Techer et al, CfLHebd. Seances Acad. Sci. Ser.C; 270, 1601, 1970).. 

R^ heterocycles are commercially available or may be prepared by conventional 
methods. 

The amines r2*r4*nh are available commercially or prepared conventionally. For 
example amines r5cH2NH2 ^® prq)ared &om a bromomethyl derivative by reaction 
15 with sodium azide in dimefhjdformamide (DMF), followed by hydrogenation of the 

azidomefhyl derivative over palladium-carbon. An alternative method is to use potassium 
ph&alimide^MF to give the phthalimidomethyl derivative, followed by reaction with 
hydrazine in DCM to liberate the primary amine. 

Conversions of rI^', r1*, r2', r3' and R^' may be carried out on the intermediates 
20 of formulae (IV), and (V) prior to their reaction to produce conq>ounds of formula 0) in 
the same way as described above for conversions after their reaction. 

Further details for the preparation of compounds of formula (J) are found in the 
examples. 

The compounds of formula Q) may be prq)ared singly or as compound libraries 
25 comprismg at least 2, for example 5 to 1,000 compounds, and more preferably 10 to 100 
compounds of formula (I). Libraries of compounds of formula Q) may be prepared by a 
combinatorial "split and mix" approach or by multiple parallel synthesis using either 
solution phase or solid phase chemistry, by procedures known to those skilled in the art. 
Thus according to a further aspect of the invention there is provided a confound 
30 library comprising at least 2 compoxmds of formula (I) or pharmaceutically acceptable 
derivatives thereof 

Novel intermediates of formulae (IV) and (V) are also part of this mvention. 
The antibacterial compounds acccxding to the invention may be formulated for 
administration ill any convenirat way for use in human or veterinary medicine, by analogy 
35 with other antibacterials. 
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The phannaceutical con^sdtioxis of the invention include those in a form adapted 
for oral, topical or parents use and may be used for the treatment of bacterial infection 
in mflmmflig including humans. 

The composition may be formulated for administration by any route. The 
S compositions may be in the fomi of tablets, capsules, powders, granules, lozenges, creams 
or liquid preparations, such as oral or sterile parenteral solutions or suspensions. 

The topical formulations of fhe present invention may be presented as, for 
instance, ointments, creams or lotions, eye ointments and ^ or ear drops, impregnated 
dressings and aerosols, and may contain appropriate conventional additives such as 

10 preservatives, solvents to assist dmg penetration and emollients in ointments and creams. 
The formulations may also contain compatible conventional carriers, such as 
cream or ointment bases and ethanol or oleyl alcohol for lotions. Such carriers may be 
present as from about 1% up to about 98% of the formulatioiL More usually they will 
form up to about 80% of the formulation. 

15 Tablets and c^sules for oral administration may be in unit dose presentation 

form, and may contain conventional excipients such as binding agents, for example syrup, 
acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, 
sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants, for 
exanq^le magnesium stearate, talc, polyethylene glycol or silica; disintegrants, for 

20 example potato starcl^ or accq>table wetting agents such as sodium lauiylsul^ Hie 
tablets may be coated according to methods well known in normal phannaceutical 
practice. Oral liquid preparations may be in the form o^ for example, aqueous or oily 
suspensions, solutions, emulsions, syrops or elixirs, or may be presented as a dry product 
for leconstitution with water or other suitable vehicle before use. Such liquid 

25 preparations may contain conventional additives, such as suspending agraits, §Ofr example 
sorbitol, methyl cellulose, glucose syrup, gelatin, hydroxyethyl cellulose, carboxymethyl 
cellulose, aluminium stearate gel or hydrog^nated edible fats, emulsifying agents, for 
example lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may 
include edible oils), for example almond oil, oily esters such as glycerine, propylene 

30 glycol, or ethyl alcohol; preservatives, for example methyl or propyl /?-hydroxybenzoate 
or sorbic acid, and, if desired, conventional flavouring or colouring agents. 

Siqypositories will contain conventional suppository bases, e.g. cocoa-butter or 
other glyceride. 

For parenteral administration, fluid unit dosage forms are prepared utilizing the 
35 con^und and a sterile vehicle, water being preferred. The compound, depending on the 
vehicle and concCTtration used, can be either suspended or dissolved in die vdiicle. In 
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preparing solutions the compound can be dissolved in water for injection and filter 
sterilised before filling into a suitable vial or an)pouIe and sealing. 

Advantageously, agents such as a local anaesthetic, preservative and buffering 
agents can be dissolved in tbe vdiicle. To enhance the stability, the conoiposition can be 
S fiozen after filling into the vial and the water removed under vacuun^ Thedry 
lyophilized powder is then sealed in the vial and an accompanying vial of wat^ for 
injection may be supplied to reconstitute the liquid prior to use. Parenteral susprasions 
are prepared in substantially the same manner except that the compound is suq>ended in 
the vehicle instead of being dissolved and sterilization cannot be accomplished by 

10 filtration. The compound can be sterilised by exposure to ethylene oxide before 
suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is 
included in the composition to £Knlitate uniform distribution of the compound. 

The compositions may contain fiom 0.1% by weight, preferably fixjm 10-60% by 
weight, of the active material, dq)ending on the method of administration. Where the 

15 conq>ositions comprise dosage imits, each unit will preferably contain from 50-500 mg of 
the active ingredient. The dosage as employed for adult human treatment will preferably 
range fit>m 100 to 3000 mg per day, for instance 1500 mg per day depending on the route 
and firequency of administration* Such a dosage corresponds to 1.5 to 50 mg/kg per day. 
Suitably the dosage is &om 5 to 20 mg/kg per day. 

20 No toxicological effects are indicated when a compound of formula (I) or a 

pharmaceutically acc^table derivative thereof is administered in the above-mentioned 
dosage range. 

The compound of formula (I) may be the sole therq>eutic agent in the 
compositions of tiie invention or a combination with ofiier antibacterials. If the other 
25 antibacterial is a P-lactam then a ^-lactamase inhibitor may also be employed. 

Compoimds of formula (0 are active against a wide range of organisms including 
both Gram-negative and Gram-positive organisms. 

All publications, including but not limited to patents and pabsat applications, cited in 
this specification are herein incorporated by reference as if each individual publication were 
30 specifically and individually indicated to be incorporated by referrace herein as though fiilly 
setforfh- 

The following examples illustrate the preparation of certain compounds of 
formula (1) and the acJtivity of certain compounds of formula (I) against various bacterial 
organisms. 
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EXAMPLES 

Example 1. Preparation of 6-[({(3S',4i?)-3-fluoro-l-[(ii)-2-hydroxy-2<^ 
metfaoxyqu]nolm-4-yl)-efhyl]pip^ [l,2,3]thiadiazolo[S,4- 
bjpyridine and 6-[({(3it,45>3-fluoro-l-[(i2>2-hydroxy-2-<6-metlio 
5 ethyl]piperidin-4-ylanuno}methyl)]-[1^3]^adia^ 




Method A 

(a) (3jR, 4S) and {3S, 4i{)-4-Ammo-l-/err4)utoxyca]tonylO-fluoropiperi^ 

To a solution of flie ^lantiomeric mixture of cis-44}enzylaniino-l-/ert- 
10 butoxycarbon3d-3-fluoropipetidine prepared according to the procedures of J, Med, 

Chem. 1999, 42, 2087-2104, 1.0 g, 3.2 mmole) in EtOH (40 mL) was added 3 N HCl (2.5 
mL)andlO%Pd/C(50mg). The reaction was shaken under H2 (40 psi) on a Parr 
hydrogenator apparatus for 14 h, then was £Ute]:eddm)ughceUte®£Utern^ The 
filtrate was concentrated under reduced pressure, and the residue was purified by flash 
15 chromatogrq)hy on silica gel (10% MeOH/CHCla) to afford the title confound (370 mg, 
53%) as a white soUd: MS (ES) m/e 219 (M + H)+ 

(b) [1 A3]Thiadiazolo[5,4-b]pyridine-6-cari)oxaldehyde 

20 (i) 5-Amino-6-thioxo-l,6-dihydro-pyridine-3-caiboxylic acid methyl ester 

A mixture of sodium sulfide nonahydrate (2.17g) and sulfur (0.29g) was heated in 
boiling water (20mL) until the solution was homogeneous and added to a solution of 6- 
chloro-5-mtro-nicotimc acid methyl ester jjprepared as described by AJH. Berrie etal.J. 
CAcw-Joc. 2590-2594 (1951)] (3.10g)mmettianol(50mL). The mixture was boUed 

25 for 15 mmutes and cooled. The resulting disulfide was collected and wa^ed with water 
to give a yellow soUd (2.46g). The solid (5g) in acetic acid (lOOmL) and 4M HCl in 
dioxan (50mL) was treated with zinc dust (1 2g) and die mixture was stirred at room 
temperature for 30 minutes, filtered and evaporated to dryness. Sodium acetate and 
sodium sulfate were added and the mixture was extracted with warm chloroform and 

30 chromatographed on silica gel, eluting with chlorofi)nn flien methanol-chioroform to 
afford a yellow soKd (2.3g). 

.32- 



wo 03/064431 



PCT/EP03/00824 



MS (+ve ion electrospray) miz 185(MH+) 

(ii) [l^,3]Thiadiazolo[S,4-b]pyridine-6-caibox}dic acid mefhyl ester 

The amine (i) (1 .3 g) was suspended in O.S M hydrochloric add (20QmL) and 
cooled to -3*^C. A solution of sodium nitrite (487 m^ in water (3 mL) was added 
S dropwise over 1 0 minutes and the mixture was stirred for 2 hours when flie solid product 
was collected and chromatogr£^hed on silica gel (chloroform) to afford a solid (0.90g) 
MS (+ve ion electrospray) mIz 196 (MH+) 

(iii) [l,2,3]Thiadiazolo[5,4-b]pyridine-6-caiboxyiic acid 

The ester (ii) (0.94g) was hydrolysed with aqueous sodium hydroxide in 
10 tetrahydrofuran to afford a soUd (0.84g). 
MS (-ve ion electrospray) m/z 180 (M-ff). 

(iv) [l^,3]Thiadiazolo[5,4-b]pyridin-6-yl-methanol 

The carboxylic acid (iii) (0.82g) was reacted with wobutylchlorofonnate and 
sodium borohydride to afford a semi-solid (0.12g)» after chromatography on silica gel 
15 (chloroform). 

(v) [l,2,3]TMadiazolo[5,4-b]p5ridine-6-carboxaldehyde 

The alcohol (iv) (0. 10 g) was oxidised with manganese dioxide to afford a solid 
(51 mg). 

MS (+ve ion electrospray in methanol) m/z 198 (MH+ for methanol adduct) 

20 

(c) (3i?,45)and(3X4i?)-3.Fluon)-4^([lA3]thiadiazolo[5Ab]pyri^ 
amino]-piperidine 

A solution of c£;-4-amino-l-/err-butoxycarbonyl-3-fluoropiperidine (la) (1.00 
mmole) in CH2CI2 (5 mL) and EtOH (0.5 mL) is treated with anhydrx>us Na2S04 (280 
25 mg) and [1 A3]thiadiazolo[5,4-b]pyridine-6-caiboxaldehyde (lb) (LIO mmole). The 
resulting solution is stirred at room temperature, then sodium triacetoxy borohydride (320 
mg, 1 .50 mmole) is added. The mixture is quenched by the addition of water (2 mL) and 
the volatiles removed in vacuo. Purification gives the desired conq)ound. 

30 (d) 6-Methoxyquinoline-4-carboxylic acid 

The title compound was prepared by modification of the procedure described by 
W.E. Doering and JJD. Chanley, J. Amer. Chem. Sac., 1946, 68, 586, A mixture of 
quinone (derived &om quinine by reaction with potassium tert-butoxide and 
benzophenone in toluene) (225g, 0.70 mol), /erT-butanol (1 litre) and water (10 ml) was 

35 treated with potassium /erf-butoxide (170g, 1.5 mol). The mixture was stirred at 30°C, 
while air was bubbled through for 3 days. The mixture was diluted with dietti3dethCT and 
water and the layers separated The aqueous phase was extracted with ethyl acetate. The 



-33- 



wo 03/064431 PCT/EP03/00824 

combined diefliyl ethar and eiliyl acetate extracts were dried over magnesium sul&te and 
evaporated to give recovered starting material (proximately lOOg). The aqueous phase 
was acidified to pHS with 5M hydrochloric acid. The precipitate was collected by 
filtration, washed with water and methanol, then dried to give 6-methoxyquinolin6-4- 
5 caiboxylic add as a yellow solid (64.6g, 46% ). 

^HNMR6H (d-6DMS0) 6.23-5.95 (lH,m), 5.34-5.06 (2H,m), 3.37-2,92 (5H,m), 
2.70 (IH, m), 2.38-2.15 (3H, m), 1.94-1.52 (2H, m) 

(e) [R]-2-(6^Methoxyquinolin-4-yi)oxiraiiB 

10 A solution of 6-methoxyquinolme-4-caiboxylic acid (Id) (lOg) in 

dichloromethane was heated under reflux with oxalyl chloride (5ml) and 
dimethylformamide (2 drops) for 1 hour and evaporated to dryness. The residue, in 
dichloromethane (lOQml) was treated with a 2M solution of trimethjdsilyldiazomethane 
in hexane (50ml) and stirred at room temperature for 18 hours. 5M Hydrochloric acid 

15 (150ml) was added and the solution was stirred at room temperature for 3 hours. It was 
basified with sodium carbonate solution, extracted with ethyl acetate and 
chromatographed on sihca gel eluting witti ethyl acetate-hexane to give the chloromethyl 
ketone (4.2g). A batch of flie chloromelli^ ketone (20g) was reduced with (+>B- 
chlorodiisopinocamphenylborane (40^ in dichloromethane (400ml) at room tenq>erature 

20 for 18 hours followed by treatment with die&anolamine (30 g) for 3 hours. The product 
was chromatographed on silica gel elutiqg with ^yl acetate-hexane to give the 
chloroalcohol (16.8g), wfaidi was dissolved in tetrahydrofiiran (100 ml) and reacted with 
sodium hydroxide (2.6g) in watdr (13ml) for 1 .5 hours. The reaction mixture was 
evaporated to dryness and chromatogrqihed on silica gel eluting witti ethyl acetate - 

25 hexane to give the title compound as a solid (10.4 g) (84% ee by chiral HPLC). 
Recrystallisation &om ether-pentane gave mother-liquor (7.0 g) (90% ee). 
MS ("l-ve ion electrospray) m/z 202 (ME+) 

The absolute stereochemistry was defined to be (R) by an NMR study on the Mo&her*s 
esters derived &om the product obtained by reaction with 1-t-butylpiperazine. 

30 

(f) Title compounds 

To an enantiomeric mixture of 3-fluo^o-4-[([l,2,3]thiadiazolo[5,4-b3pyridine-6- 
yhnethyl)-amino]-piperidine (Ic) (0.33 mmole) in DMF (2 mL) is added LiC104 (0.33 
mmole), K2CO3 (0.66 mmole), and 6-mefiioxy-4-(i2)-oxiranylquinoline (0.33 mmole). 
35 The reaction is heated at 90 ""C for 18 h, cooled to RT and concentrated und^ reduced 
pressure. The residue is partitioned between ethyl acetate and H2O, and tiie layers are 
separated. The aqueous phase is fiirttier extracted with ethyl achate, and the combined 
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organic extracts aie dried ov^ MgS04 and concentrated under reduced pressure. The 
residue is purified by flash chromatogrq)hy on silica gel to give the title conipounds. 

Methods 

S (g) (3i{, 45) and (3jS, 4jR)-4-B3izyloxycarbonylamino-3-fluoro^ 

(Bit, 4S) and (3S, 4i{)-4-Ben2ylam]no-l-terr-butoxycaifaonyl-3-fluoropiperidine 
[see (la)] (10.0 g) in methanol (200 mL) was hydrogenated over 20% palladium 
hydroxide on carbon (2.5 g) at BOpsi for 7 h, then filtered through Celite and evaporated. 
The crude amine (7.49 g) in DCM (150 mL) and triethylamine (3.5 mL) was treated with 
10 benzyl chlorofonnate (4.0 mL) and the mixture stirred vigorously for 5 h.The organic 
phase was separated, dried, and evaporated. The product (4.27 g) was dissolved in DCM 
(40 mL) and stirred with TFA (8 mL) for 4h then evirated. The residue was basified 
with sodium carbonate solution, extracted with 10% methanol in DCM and the extracts 
dried and evs^orated to give a white solid (2.92 g). 

15 

(h) (R)-2-(Bi?, 4iS)-(4-Anuno-3-fluoropiperidin-l-yl)-l-(6-methoxyquinolin-4-yl)-^^ 
and (R)-2-(B5, 4Ry (4*AnQino-3-fluoropiperid]n-l--yl)-l-(6-medioxyquinolin-4-yl)- 
ethanol 

Hie piperidine (Ig) (0.63 g) and 6-metlioxy-4-(R)-oxiran>dquinoline (le) (0.5 g) 
20 were heated together at 85^0 for 3 h» ,then allowed to cool, and the product purified on 

silica gel (metfaanol-DCM). The material obtained (0.77 g) was dissolved in ethanol (30 

mL) and hydrogenated with 1 0% Pd/C (0.3 5 g) for 5h, then filtered through Celite® and 

evq)orated to give a yellow foam (0.459 g) 

MS (ES) m/z 320 (M + Br)+ 
25 MS (APCI-) m/z 195 ([M-H]-, 50%), 165(100%) 

(i) Title compounds 

[l,2,3]Thiadiazolo[5,4-b]pyridin-6-yl-methanol (lb)(iv) (30 mg) in dry THF (2 
mL) was treated with triethylamine (0.025 mL) and methanesulfonyl chloride (0.014 mL) 

30 to form the mesylate. After 1.5h the mixture was diluted with DMF (2 mL) and 

potassium carbonate (25 mg) was added followed by the amino-piperidine (Ih) ((63 mg) 
and the mixture was stured at room temperature for 4h, then evs^wrated to dryness. TTie 
residue was chromatogr^hed on rilica gel (methanol-DCM) to give flie fi'ee base of the 
title compound (30 mg) as a 1:1 mixture of isomers. 

35 MS(ES)m/k469(M + H)+ 

*HNMR5H (CDCI3, 250MHz), 1.80-2.05 (2H, m), 2.28-3.00 (5.5H, m), 3.15-3.30 (IH, 
m), 3.50 (0.5H, m), 3.91 (3H, s), 4.18 (3H, s and m), 4.90 (IH, d), 5.45 (IH, m), 7.16 
(IH, s), 7.38 (IH, dd), 7.62 (IH, t), 8.05 (IH, d), 8.78 (IH, d), 8.88 (IH, d), 8.96 (IH, d). 
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This material, as a solution in chloroforos/metlianol, was treated with an excess of 4M 
HCl in dioxan and evcporated to diyness. The solid was triturated under ether, filtered 
and dried under vacuum to provide the title conq)ound as the hydrochloride salt. 

5 Example 2. Preparation of 5-[({(3jS,42i)-3-fluon)-l-[(ii)-2-hydr^ 

metiioxyquinolin-4-yl)-efh^]pipmdin-4-ylammo}meth^^^ bei]zo[l^,3]thiadiazole and 

5-[({(3A,4iS)-3-fluoro-l-[(i?>2-hydroxy-2K6-methoxyquin^ 

ylamino}mefliyl)]- benzo[l A3]thiadia2ole 



10 




(a) Benzo[l,2,3]thiadiazole-S-caiboxaldehyde 

Metiiyl benzo[i;Z,3]thiadiazole-5-caiboxylate (0.291g) in THF (2ml) was treated 
dropwise witti lithium aluminium hydride (IM in THF, O.Tlml) at 0 
IS After l.Sh, additional lithium aluminium hydride (0. 1ml) was added. After O.Sh 

the mixture was treated with 8% sodiiun hydroxide, ethyl acetate and sodium sulphate, 
filtered and evirated. The resulting crude alcohol was dissolved in didiloromethane 
(3ml) and stirred with manganese QS) oxide overnight Filtration and evaporation of 
solvent gave tiie aldehyde . 

20 

(b) Tifle compounds 

These wore prepared fiom amine (Ih) (0.054 g) and aldehyde (2a) (0.028 g) in 
DMF (5 ml) with sodium triacetoxyborohydride (0.16 g) at room temperature for 4.5 hr. 
The reaction mixture was quenched with dilute HCl, basified with sodium caibonate and 

25 evaporated. The residue was diluted with water and extracted with 10% methanol in 
chloroform, dried (sodiimi sulfate), evaporated and chromatographed on silica gel 
(methanol-DCM) to afford the titie confound as the firee base (9 mg). 
LOMS (ES) m/z 468 (M + H)+ 

NMR 5H (CDCI3, 400MHz), 1.70-2.00 (2H, m), 2.20-3,60 (7H, m), 3.93 (3H, s), 4.14 

30 (2H, s), 4.30 (IH, br s), 4.89 (IH, dd), 5.43 (IH, m). 7.19 (IH, s), 7.63 (IH, m), 7.75 (IH, 
dd), 8.04 (2H, m), 8.62 (IH, s), 8.76 (IH, d). 
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This material, as a solution in chlorofonn/inetiianol» was treated with an excess of 4M 
HCl in dioxan and evaporated to dryness. The solid was triturated under ether, filtered 
and dried under vacuum to provide the title conq)ound as the hydrochloride salt. 

5 Examples. Preparation of {3-Fluoro-l-[(R)-2-hydroxy-2-(6-methoxy- 
[l,5]n^hthyridin-4-yi)-ethyl]-piperidm-4-3d}-[lA3]lhiadi^ 
ylmetiiyl-amineDiastereoisomer 1 Dihydrochloride 




10 (a) 4-Hydroxy-6-methoxy-[l,5]-nn)htiiyridine 

5-Ainino-2-mettioxypyridine (55g, 0.44mol) in methanol (1000ml) witii methyl 
propiolate (40ml, 0.44mol) was stirred for 48 hours, then ev^orated and the product 
purified by chromatography on silica gel (dichloromethane) followed by recrystallisation 
from dichloromettiane-hexane (44.6g, 48%). 

15 The unsaturated ester (10.5g, O.OSmol) in warm Dowtherm A (50ml) was added over 3 
minutes to refluxing Dowtherm A, and after a further 20 minutes at reflux the mixture 
was cooled and poured into etbex. The precipate was filtered to give a solid (6.26g, 70%) 

(b) Bromomethyl-(6-methoxy-{l,5]-naphthyridin-4-yl)-ketone 

The n^hthyridine (3a) (10 g, 0.057mol) in dichloromethane (200 ml) containing 
20 2,6-lutidine (9.94 ml, 0.086mol) and 4-dimelhylaniinopyridine (0.07 g, 0.0057mol) was 
cooled in ice and treated witii trifluoromethanesutfonic anhydride (10.5 ml, 0.063mol). 
After stirring for 2. 5 hours the mixture was washed with saturated ammonium chloride 
solution, dried, evs^orated and purified on silica (dichloromethane). The triflate (13.2 g, 
0.044mol) in DMF (200 ml) with triethjdamine (12 ml, 0.086mol) butyl vinyl ether (22 
25 ml, 0.17mol), palladium (II) acetate (0.97 g, 0.0044mol) and 1,3- 

bis(diphenylphosphino)propane (1.77 g, 0.0044mol) was heated at 60OC for 3 hours then 
ev^orated and chn)matognq)hed on silica gel (diciiloromethane) to give a yellow solid 
(10.7 g, 95%). This was dissolved in THF (250 ml) and water (40 ml) and treated with 
N-bromosuccinimide (7.4 g, 0.042 mol) for 1 hour, then evaporated and diromatogr^hed 
30 on silica gel (dichloromethane) to give the ketone (10.42 g, 98%). 

(c) (R)-2-Bromo-l-(6-methoxy-[l,5]-naphthyridin-4-yl)ethanol 

The ketone (3b) (6.6 g, 0.023mol) in toluene was treated with (+)-B- 
chlorodiisopinocanq)henylborane ((+)-DIP-chloride) (12 g, 0.037mol) and stirred 
overnight, then diethanolamine (15 g, 0.14mol) was added and the mixture stirred for 3 
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houis, filtered and evaporated Chromatography on silica gel (ethyl acetate-hmane )gave 
a white solid (4.73 g, 73%). 

(d) (R)-2-(6-Methoxy-[l,5]-naphthyridin-4-yl)oxirane 

The alcohol (3c) (4.8 g, 0.017mol) in methanol (2Qml) was stirred wifli potassium 
5 carbonate (2.6 g, 0.019 mol) for 1 hour, flien evaporated and chromatogrsphed on silica 
gel (ethyl acetate-hexane-dichloromethane) to give a solid (3.14 g, 92%), (Batches 
typically >90% ee by chiral HPLC). 
MS (+ve ion electrospray) m/z 203 (MH+), 

(e) cw-4-Benz)dainino-l-te/t-butoxycaibonyl-3-fluorcq)iperidine 

10 4-Ben2ylamino-l-/eyt-butoxycarbonyl-3-fluoropiperidine was prepared according 

to the procedures of J. Med. Chem. 1999, 42, 2087-2104 as a mixture of isomers (q)prox 
8: 1 cis:trans, 29.8g, 0.096mole). The mixture was dissolved in DCM, extracted with 
0.2M HCl, basified with Na2C03 solution, extracted with DCM and chromatographed on 
silica gel to give the ciy-isomer in the later fractions (15.6 g, 52%). Combined batches 

15 (32g, 0.103 mole) were separated by preparative HPLC on a Chiralpak AD column 

eluting with hexane:ethanol (9:1) to give faster nmning enantiomo: [Enantiomer 1] (15.0 
g, 47%, 99%ee) [aj^ +40.5O and slow^ running enantiomw [EnantiomCT 2] (15.0g, 47%, 
97%ee)[a]D -39.50. 

(f) 4-BenzyloxycarbQnylamino-3-fluorop]peridine Enantiom^ 1 

20 ciy-(+)-4-BenzjdanMmo-l-f^-butoxycaibon5d-3-^^ [(3e); 

Enantiom^ 1] (IS.Og, 0.049mole) in elfaanol (30Qml) was hydrogenated over 20% 
palladium hydroxide on carbon (4 g) at 30psi for 5 h, then filtered through Celite® and 
evq>orated. The crude amine was dissolved in efhyl acetate (100 mL), saturated sodium 
hydrogen carbonate solution (100 mL) was added followed by benzjd chloroformate (7.6 

25 mL, 0.53mole)and the mixture stirred vigorously for 4 h. The organic phase was sq)arated 
dried and ev^orated. The product was dissolved in DCM (75 mL) and stirred with TFA 
(20 mL) for 4h then evaporated. The residue was basified with sodium carbonate 
solution, extracted with 10% methanol in DCM and the extracts dried and evap(»ated to 
give a white soUd (12.1g, 98%), [a]© ^1.1^ (MeOH). 

30 (g) (R)-2-(4-Amino-3-fluoropiperidin-l-yl).l-(6-methoxy-[l,5]riaphthyridin 
Diastereoisomer 1 

4-Benzyloxycarbonjdamino-3-fluoropiperidine Enantiom^ 1 (3f) (2.49 g) and 
(R)-2-(6-Methoxy-[l,5]-n^hthyridin-4-yl)oxirane (3d) (100% ee) (2.0 g) were heated 
together at 8O-88OC for 2.5 h with 2 drops of DMF, then allowed to cool, and the product 
35 purified on silica gel (methanol"DCM) to give a solid (3.88 g). The tnaterial was 

dissolved in ethanol (40 mL), 1,4-cyclohexadiene (7.7 mL) was added and the solution 



-38- 



wo 03/064431 PCT/EP03/00824 

was stirred at room teii:q)eratiire with 10% Pd/C (3.5 g) for 2h, then filtered tinou^ 
Celite® and evaporated to give a foam 02.53 g). 
LC/MS (ES) 321 (M + 
(h) Title con^und 

5 The free base of the title compound was prepared firom amine (3g) and 

[l,2,3]thiadiazolo[5,4-b]pyridin-6-yl-mettumol (lb)(iv) by the method of Exan^le (li) 
(41%). 

LC/MS (ES) m/z 470 (M + H)+ 

'H NMR 6H (CDCI3, 250MHz), 1.85-2.00 (2H. m). 2.28-3.00 (4H, m), 3.15 (IH, dd), 
10 3.52 (IH, m), 4.02 (3H, s), 4.17 (2H, s), 4.30 (IH, br s). 4.90 (IH. d), 5.70 (IH, m), 7.12 
(IH, d), 7.80 (IH. d), 8.23 (IH. d), 8.78 (IH. d), 8.88 (IH, d). 8.96 (IH, d). 
This material, as a solution in chloroform/methanol, was treated with an access of 4M 
HCl in dioxan and evaporated to dryness. The solid was triturated under ethw, filtered 
and dried under vacuum to provide the title compound. 

15 

DCM = dichloromelhane 
DMF = dimedi^fimnamide 
TEIF = tetrahydrofiuan 

20 Biological Acthrtty 

The MIC (^g^) of test compounds against various organisms may be detemiined: 
S. epidermidis CL7 , S. aureus WCUH29, S. pneumoniae 1629, S. pyogenes CNIO, 
H. influenzae ATCC49247, E.faecalis 2, £. faecinm 8, M. catarrhalis Ravisio, E. coli 
7623. 

25 

Con^unds of Exan^les 1 and 3 have MICs in the range 0.06-16^g^ versus all of 
these organisms. 
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Claims 

1. a oompoimd of fomiula (I) or a phaimaceutically acceptable derivative thereof: 



5 




(NR2)R4 



wherein: 

one of Zl, Z2, z3, Z^ andZ^ is N, one is CRI^ and the remainder are CH , or one or two 
of Zl, Z2, z3, Z4 and Z^ are independently CRla and the ranainder are CH; 

10 

R1 and Rla are independently hydrogen; hydroxy; (Ci.6)aIkoxy optionally substituted by 
(Ci^)alkoxy, amino, piperidyi, guanidino or amidino any of which is optionally N- 
substituted by one or two (Ci^)alkyl, acyl or (Ci^)alkylsulphonyl groups, CONH2, 
hydroxy, (Ci^)alkyltiiio, heterocyclsdtfaio, heterocyclyloxy, aiylthio, aiyloxy, acylthio, 
15 acjdoxy or (Ci^)alkylsulphonyioxy; (Ci.6)alkoxy-substituted(Ci.6)alkyl; halogen; (Ci. 
6)alkyl; (Ci^)alkylthio; tiifluarometiiyl; trifluoromelfaoxy; nitro; azido; acyl; acyloxy; 
ac}dthio; (Ci^)alkylsu^honyl; (Ci_5)a]kylsulphoxide; arylsulphonyi; aiylsulphoxide or 
an amino, piperidyi, guanidino or amidino groiq) optionally N-substituted by one or two 
(Ci.6)alk3d, acyl or (Ci^)alk3dsu^honyl groups; 

20 

or when Z^ is CR^^, r1* may instead be cyano, hydroxymethyl or caiboxy; 

or R^ and R^^ on adjacent positions may together fomi etfayrlenedioxy; 

25 provided tiiat when Zl, Z2, z3, Z^ and Z^ are CRI* or CH, then r1 is not hydrogen; 

r2 is hydrogen, or (CM)alkyi or (C2-4)alkenyl optionaUy substituted witii 1 to 3 groups 
selected ftom: 

amino optionally substituted by one or two (Ci^)alkyl groups; carboxj^ (Cj. 
30 4)alkoxycarbonyl; (Ci^)alkylcarbonyi; (C2-4)alkenyIoxycaibonyi; (C2, 

4)alkenylcarbonyl; aminocarbonyl whwein the amino group is optionally substituted by 
hydroxy, (Ci^)alkyl, hydroxy(Ci^)alkyl, aminocaibonyl(Ci^)alkyl, (C2-4)alkenyl, 
(Ci^)alkylsu]phonyl, trifluoromethylsulphonyl, (C2-4)alkenylsulphonyl, (Cj. 
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4)al]a>i9caibonyl, (Ci^)aIkylcaiboiiyl, (C2-4)alkenyloxycaibon)d or (C2- 
4)a]ken^caiboii)d; cyano; tetrazolyl; 2-oxo-oxazolidinyl optionally substituted by R^^; 3- 
Iiydioi^3-cyclobuteiie-l^-dioiie-4-yl; 2,4-4liiazolidin6dioi]e-S-^; tetrazol-S- 
yiaminocaibon]^; 1.2,4-tiiazol-5-yl optionally substituted by R^O; S-oxo-l^,4-oxadiazol- 
5 3-yl; halogen; (Ci^)alk34thio; tcifluorcHnelli]^ hydroxy optionally substituted by (C}. 
4)alk3i, (C2^)alken3d, (Ci^)alkoxycaibonyl, (Ci^)alkylcatbonyl, (C2. 
4)alkenyloxycaibonyl, (C2^)aIkenyicarbonyl; 0x0; (Ci^)alk3d8ulphonyl; (C2- 
4)a]ken.^ulphonyl; or (Ci^)aminosa]^honyl wherein the amino group is optionally 
substituted by (Ci^)a]lcyl or (C2^)alkenyl; 

10 

r3 is in the 2-, 3- or 4-position and is trifluoromethyl or is in ttie 2-position and is 0x0; or 
r3 is in the 3-position and is fluorine or amino wherein the amino group is optionally 
substituted by: hydroxy; (Ci^)alkylsu^honyl; trifluoromethylsulphonyl; (C2- 
6)alkenylsulphonyl; (Ci.6)alkylcarbonyl; (C2-6)^™ylcaibonyl; (Ci.6)alkoxycarbonyl; 
15 (C2.6)aIkenyloxycarbonyl; (Ci.6)alkjd; or (C2-6)alkenyl; wherein a (Ci^)alkyl or (C2. 
6)alkeiiyl moiety may be optionally substituted with to 2 groups r12 indq)endently 
selected £rom: 

halogen; (Ci.6)alkylthio; trifluoromethyl; cyano; caiboxy, tetrazolyl; 2-oxo- 
oxazoHdinyl; 3-hydroxy-3-cyclobutene-l^-dione-4-yl; 2,4-ttiiazolidinedione-5-yl; 

20 tetrazoI-5-ylaniinocaibonyi; 1 A4-triazol-5-yl optionally substituted by R^O; or 5-oxo- 
1 A4-o«adiazol-3-yl; (Ci^)alkoxycaibon)d; (Ci^)alkylcaibonyl; (C2- 
6)alken^oxycaibonyl; (C2-6)alkenylcaibon)4; hydroxy optionally substituted by (Ci. 
6)alkyi, (C2.6)alkenyl, (Ci^)alk54carbonyl, (C2-6)aIkenylcaibonyl or aminocaibonyi 
wherein the amino groiq) is optionally substituted by (Ci.5)alkyl, (C2-6)ancenyi; amino 

25 optionally mono- or disubstituted by (Ci^)alkoxycarbonyl, (Ci^)a]kylcarbonyl, (C2. 
6)alkenyloxycarbonyl, (C2-^)alkenylcarbonyl, (Ci^)alkyl, (C2^)alkmyl, (Ci, 
6)alk3dsulphonyl, (C2.6)^^y^^phonyl or aminocaibonyi whei^ the amino group is 
optionally substituted by (Ci^)allqrl or (C2^)alkenyl; 

in addition when is disubstituted with a hydroxy or amino containing substituent and 
30 carboxy containing substituent these may together form a cyclic ester or amide linkage, 
respectively; 

r4 is a group -U-R5 where 
U is selected from CO, SO2 and CH2 and 
35 r5 is an optionally substituted bicyclic caibocyclic or het^x>cyclic ring system (A): 
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(A) 

containing up to four heteroatoms in each ring in which 
ring (a) is aromatic or non aromatic; 

is C when part of an aromatic ring or CR^^ when part of a non aromatic ring; , 
5 X2 is N, NR13, O, S(0)x, CO or CRI^ when part of an aromatic or non-aromatic 

ring or may in addition be CR^^R^^ when part of a non aromatic ring; 
X4 is N, NR13, O, S(0)x, CO or CR^; 
x3andX5 are independently N or C; 

yMs a 1 to 3 atom linker groiq) each atom of i^ch is independently selected 
10 from N, NR^3, 0, S(0)x» CO and CR^^ when part of an aromatic or non-aromatic ring or 
may additionally be CR^^R^^ wh^ part of a non aromatic ring, 

is a 2 or 3 atom linko: group completing an aromatic ling, each atom of 
being independently selected torn N, NR13, O, S(0)x, CO and CRI^; 

each of r14 and R^^ is independently selected fiom: H; (Ci^)alkylfluo; halo; 
15 carboxy(Ci-4)alkyl; halo(Ci^)alkoxy; halo(Ci^)attyl; (Ci^)alkyl; (C2^)alkenyl; (Cj, 
4)alkoxycarbonyl; fonnyi; (Ci^)aliylcaibonyl; (C2-4)alkOTyloxycarbonyl; (C2- 
4)alkenylcarbonyl; (Ci^)alkylcaibanyloxy; (Ci-4)alkoxycaibon)4(Ci^)alkyl; hydroxy; 
hydroxy(Ci.4)a]kyl; merc^to(Ci«4)alk3d; (Ci^)alkoxy; nitro; cyano; caiboxjr, amino or 
aminocaibonyl optionally substituted as for corresponding substituents in R^; (Cj. 
20 4)alkylsulphonyl; (C2-4)aIkenylsulphonyl; or aminosulphonyl wherein the amino groi^) is 
optionally mono- or di-substituted by (Ci^)alkyl or (C2-4)alkenyl; aryl; aiyl(Ci^)alkyl; 
aryl(Ci^)alkoxy or 

r14 and R^^ may together rq)resent 0x0; 

each r13 is independently H; trifluoiomethyl; (Ci^)a]kyl optionally substituted 
25 by hydroxy, (Ci.6)alkoxy, (Ci^)alkylthio» carboxy, halo or trifluoromethy^ (C2. 

4)alkmyl; ar^; aiyl (Ci^)alk^; arylcaibonyl; heteroaiylcaibon^; (Ci^)alkoxycarbonyl; 
(Ci^)alkylcari)onyl; formyl; (Ci^)a]kylsii]phonyl; or aminocaibonyl wherein the amino 
groiq) is optionally substituted by (Ci^)alkoxycarbonyl, (Ci^)al]c^caibonyl, (C2- 
4)alken34oxycaibonyl, (C2^)alken>icaibonyI, (Ci^)alkyl or (C2-4)alkenyi and 
30 optionally further substituted by (Ci^)alkyl or (C2-4)alkenyi; 

nisOor 1; 

each X is indepmdently 0, 1 or 2 



35 
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A is NRI 1, O or CR%7 and B is NRI I, O, SO2 or CR8r9 and wherein: 
each of r6 r7 rS and is independently selected ftom: hydrogen; (Ci^)alkoxy; (Ci. 
6)alkj^thio; halo; trifluoromeflijd; azido; (Ci^)alkyi; (C2-6)aIkenyl; (Ci. 
6)alkoxycarbonyl; (Ci.6)aIkylcarbonyl; (C2-6)alkenyloxycaibonyl; (C2. 
6)a]kenylcaibon^ hydroxy, amino or aminocaibonyl optionally substituted as for 
cQiresponding substituents in R^; (Ci^$)a]kyl5alphon)d; (C2^)a]k^lsulphon^; or 
aminosulphonjd wherein the amino group is optionally substituted by (C]_6)al]c^ or (C2- 

OTwfaenn=l R^andR^ together rqiresent a bond and R^ and R^ are as above defined; 
or R^ and R'7 or r8 and R^ togetho: represent 0x0; 

provided that: 

whenAis NRH.BisnotNRH orO; 

y/bea A is CO, B is not CO, O or SO2; 

^en nisOandAisNRll, CR8r9 can only be CO; 

when A is CR^R^ and B is SO2, n is 0; 

when n is p, B is not NRI 1 or O or r8 and r9 are not optionally substituted hydroxy or 
amino; 

when A is O, B is not NRI O, SO2 or CO and if=1 ; and 
when A-B is CR7=CR9 n is 1 

rIO is selected fiom (Ci^)alkyt (C2-4)alkenyi and aiyl any of \«Wch may be optionally 
substituted by a groiq> r12 as defined above; caiboxy; aminocaibon^ wherein flie amino 
gtoap is optionally substituted by hydroxy, (Ci^)alk)d, (C2^alken3i (Ci. 
6)allgdsulphon)d, ttifluoromefh]4su^honyl, (C2.6)alkraiylsu^hon)d, (Ci. 
6)alkoxycaibonyl, (Ci^)alkylcaibonyl, (C2-6)aBcenyioxycaibon)lor(C2. 
6)alkenylcarbonyl and optionally furtho: substituted by (Ci^)alkyl or (C2.6)alben)4; 
(Ci.6)alkylsulphonyl; trifluoromethylsulphonyl; (C2^)a]kenjdsu]phon)i; (Ci. 
6)alkoxycarbonyl; (Ci^)alkylcaibonyl; (C2-6)alkenyloxycaibonyl; and (C2- 
6)alken>1caibon)d; and 

r11 is hydrogen; trifluoromethyl, (Ci^)alkyl; (C2.6)alkenyi; (Ci.6)alkoxycaibonyl; 
(Ci_6)allqrlcaibon)d; or aminocarbon3d \^erein the amino gmvp is optionally substituted 
by (Ci.6)alkoxycaibonyl, (Ci^alkylcarbonyl, (C2^)alkenyloxycaibonyl, (C2- 
6)alkenylcarbonyl, (Ci^)alkyl or (C2-6)alkenyl and optionally further substituted by (Ci. 
6)alkyl or (C2-6)aIkenyl; 
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or where one of r3 and R^, r7 r8 or r9 contains a carboxy group and flie otiior contains 
a hydroxy or amino group fhey may toge&er foim a cyclic ester or amide linkage. 

2. A compound according to claim 1 wherein Z5 is CH, C-Cl or N, z3 is CH or CF 
5 andZ^z2andZ4areeachCai,orZlisN,z3isCHandZ2andZ4areeachCHandZ5 

isCHorC-a. 

3. A compound according to any preceding claim vdiereinRl is methoxy and R^^ is 
H or when Z3 is CRI a it may be C-F or when Z^ is CRI a it may be C-F or C-CL 

10 

4. A compound according to any preceding claim wherein R^ is hydrogen, 
caxboxymethyl, hydroxyethyl, aminocaibonyhnethyl, ethoxycaibonyhnetfa}d, 
ethoxycarbonylallyl or caifooxyallyl. 

15 5. A compound according to any preceding claim wherein r3 is CF3, fluoro, 0x0 or 
amino unsubstituted or substituted by (Ci^)alkyl or (C2.6)alkenyL 

6. A conqiound according to any preceding claim wherein n is 0, A-B is CHOH- 
CH2, NRI I-CH2, NRI 1-CO or CH2-CH2 and r1 1 is hydrogen or (Ci^)alkyL 

20 

7. A conqx>und according to any preceding claim wherein U is CH2 and R^ is an 
aromatic heterocyclic ring (A) having 1-4 heteroatoms of which one is N or NR^^, r13 is 
H if in ring (a) or in addition (Ci^)alk}d if in ring (b), R^^ and R^^ are independentiy 
selected fiom Iqwdrogen, halo, hydroxy, (Ci^)alkyl, (Ci^)aIkoxy, trifluoromethoxy, 

25 nitro, cyano, ai5d(Ci^)alkoxy and (Ci^)aIk}4sulphonyl. 

8. A compound according to any of claims 1 to 6 wherein R^ is 4,6-difluoro-indol-2- 
yl, lH-pyrrolo[2,3-b]-pyridin-2-yl, lH-pyrrolo[3,2-b]-pyridin-2-yl„ 8-hydroxy-quinolin- 
2-yl, quinoxalin-2-yl, benzimidazol-2-yl, benzo[l,2,3]-thiadiazol-5-yl, benzothiophen-2- 

30 yl, 4,6-difluoro-lH-benzimidazoi-2-yl, benzothiazole-5-yl, 3-(R)-2,3-dihydro- 
[l,4]dioxino[23-b]pyridin-3-yl or [l,2,3]thiadiazolo[5,4-b]pyridin-6-yl. 

9. A compound according to claim 1 selected from: 
6-[({(3iS',4;e)0-fluoro-l-[(i?)-2-hydroxy-2-(6-methoxyquino 

35 ylamino}meth3d)]- [l,2,3]thiadiazolo[5,4-b]pyridine and 6-[({(3i?,45)-3-fluoro-l-[(R)-2- 
hydroxy-2-(6-meflioxyqimiolin-4-yl)-efeyl]pipOTdin-4-ylamino^ 
[l,2,3]ttiiadiazolo[5,4-b]pyridine; 
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5-[({(3iS',4^>3-fluoK)-l-[(«>2-hydiray^2<6-metiioxyquinolin^^^ 
ylamiiio}methyl)]- benzo[U3]thiadia2ole and 5^({(3^,4S)-3-flucMD-l-[(R)-2-hydroxy- 
2<6-metiiox)qumolin-4-yl)<lh>l]piperidm-4-ylanm benzo[l A3]tliiadiazole; 

{3-nuoro-l-[(R)-2-hydroxy-2-<6-methoxy-[l,5]n^hlhyridm-^^^ 
[i;2,3]tMadiazolo[S,4-b]pyridm-^y]melh34-amii»]Master^ 1; 
or a phannaceuticalty accq>table derivative fbereo£ 

10. A method of treatment of bacterial infections in mammals, particularly in mim^ 
which method conqirises the administration to a mammal in need of such treatment an 
effective amount of a conq>ound according to claim 1 . 



11. The use of a compound according to claim 1, in the manu&cture of a medicament 
for use in the treatment of bacterial infections in maminft lj?. 



15 



12. A pharmaceutical composition comprising a compound according to claim 1, and 
a pharmaceutically acceptable carrier. 



20 



13. A process for preparing conq)ounds according to claim 1, yAdch process 
comprises: 

reacting a conQ)ound of formula (IV) with a conqiound of formula (V): 



25 



30 




Y-<CH2)-N 




(V) 

wherein n is as defined in formula ®; Z2', z3', 7?, r1' and r3' are Zl, Z2 z3, 

Z4 z5, r1 and r3 as defined in formula (I) or groups convertible thereto; 

Q 1 is NR2*r4' or a group convertible thereto wherein r2' and r4' are r2 and r4 as 

defined in fomiula (1) or groups convertible thereto and q2 is H or r3' or q1 and q2 

together form an optionally protected oxo groiq>; 

and X and Y may be the following combinations: 

(0 XisA'-COW,YisHandnisO; 

(ii) XisCR6=CR8R9 Y is H and n is 0: 

(iii) Xisojdrane, YisHandnisO; 
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(iv) Xisl^OOandYisHandnisO; 

(v) one of X and Y is C02Ry and the other is CH2C02R'^; 
(yi) X is CHR%7 and Y is C(=0)R9; 

(vii) XisCR7=PRZ3andYisC(=0)R^andi^l; 

(viii) XisC(=0)R7andYisCR9=pRZ3andn=l; 

(ix) Y is COW and X is NHRI 1 ' or NRI 1 'COW and n=0 or 1 or when n=l X is COW 
andYisNHRll' orNRH'COW; 

(x) X is C(0=)r6 and Y is NHRU' or X is NHRU' and Y is C(=0)r8 and n=l; 

(xi) X is NHRI 1' and Y is CR8r9w and n=l; 

(xii) X is CR^R^w and Y is NHRI 1' or OH and n=l; 

(xiii) XisCR6R7sO2WandYisHandn=0; 

(xiv) X is W or OH and Y is CH2OH and n=l ; 

(xv) XisNHRll' andYisSO2WorXislSlRll'SO2WandYisH,andn=0; 

(xvi) X is NRI 1'C0CH2W or hJR* l'S02CH2W and Y is H and n=0; 

(xvii) XisWandYisCONHRll'; 

in which W is a leaving group, e.g. halo or inridazolj^ and Ry are (Ci.6)allcyi; RZ is 
foyl or (Ci^)alkyl; A' and NRI 1' are A and NRI 1 as defined in finmula (1), or groiq>s 
convertible thoeto; and oxirane is: 




whoein BP, R^ and R^ are as defined in fimntda (I); 

and tiiereafter optionally or as necessary converting and q2 to NR2'r4'; convoting A', 
Zl', Z2\ Z3', Z4'. ZS\ Rl', r2', r3', r4' and NRI 1' to A. Zl, Z2 Z\ Z\ Z5 r1, r2 r3, 
R4 and my 1'; converting A-B to other A-B, interoonverting r1, r2, r3 and/or r4 
and/or forming a phatmaceutically acceptable derivative fliereof. 
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